
02-8902-16-PA 
REV. NO. 0 

FINAL DRAFT 
PRELIMINARY ASSESSMENT 

OXY PROCESSCHEMICALS, INC. 
MORRISTOWN, NEW JERSEY 

PREPARED UNDER 

TECHNICAL DIRECTIVE DOCUMENT NO. 02-8902-16 
CONTRACT NO. 68-01-7346 

ENVIRONMENTAL SERVICES DIVISION 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

MARCH 27,1989 

NUS CORPORATION 
SUPERFUND DIVISION 

FOR THE 

SUBMITTED BY: 

HXRLESLOBUE CHARLES LOBUE 
PROJECT MANAGER 

REVIEWED/APPROVED BY: 

FIT OFFICE MANAGER 

216978 

niiiiiiiii 



02-8902-16-PA 
Rev. No. 0 

POTENTIAL HAZARDOUS WASTE SITE PRELIMINARY ASSESSMENT 

PART I: SITE INFORMATION 

1.  

2. 

3 

4. 

5. 

6. 

7. 

8. 

Site Name/Alias Oxv Process Chemicals. Inc./Diamond Shamrock Chemicals Co. 

Street 350 Mt. Kemble Avenue 

City Morristown State New Jersey Zip 07960 

County Morris County Code 027 Cong. Dist. U_ 

EPA ID No. NJD052449022 

Latitude 40° 46' 06" North Longitude 74" 30' 00" West 

USGS Quad. Mendham and Morristown 

Owner Henkel Process Chemicals. Inc. 

Street 350 Mt. Kemble Avenue 

Tel. No. (201)267-1000 

City Morristown 

Operator Henkel Process Chemicals. Inc. 

Street 350 Mt. Kemble Avenue 

State New Jersev Zip 07960 

Tel. No. (201)267-1000 

City Morristown 

Type of Ownership 

0 Private • Federal 

• County • Municipal 

Owner/Operator Notification on File 

• RCRA 3001 Date 

• None M Unknown 

State New Jersey Zip 07960 

• State 

• Unknown • Other. 

• CERCLA 103c Date 

9. Permit Information 

10. 

Permit 

RCRA 

N.J. DEP Plant 
I.D. No. 

Site Status 

M Active 

Permit No. Date Issued 

NJD052449022 08/18/80 

25337 

• Inactive 

Unknown 

Expiration Date 

Unknown 

Unknown 

Comments 

TSDF 

11. Years of Operation 1970 to 

• Unknown 

Present 
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12. Identify the types of waste units (e.g., landfill, surface impoundment, piles, stained soil, 
above- or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many 
waste unit numbers as needed to identify all waste sources on site. 

(a) Waste Management Areas 

Waste Unit No. Waste Unit Type Facility Name for Unit 
1 Retention Basin Lab Waste Retention Tank 
2 Tank Lab Retention Tank 
3a Containers Solvent Storage 
3b Containers Solid Waste Collection Area 
3c Containers Solvent Storage Building 

(b) Other Areas of Concern 

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify 
their locations on site. 

There is no documentation of any spills or dumping having occurred on site. 

13. Information available from 

Contact Amy Brochu 

Preparer Gary Roiek 

Aoencv U.S. EPA Tel. No. (201)906-6802 

Agency NUS Corp. Region 2 FIT Date 03/17/89 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following six items. 

Waste Unit 1 - Retention Basin , Lab Waste Retention Tank 

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit. 

There were no known permits for this basin. This basin was in operation from 1971 to 1975. 
At present it is still located on site, but it is covered and not in use. The contents of the basin 
were removed in 1988. 

2. Describe the location of the waste unit and identify clearly on the site map. 

The basin is located in the southern part of the property behind the fire road near the main 
building. 

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface 
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous 
substances in the waste unit. 

The liquid volume of the basin is 911 ft3. As recently as 1985 there was an unknown quantity 
of stagnant liquid and sediment in the basin. In 1988 the contents of the tank were sampled 
and evaluated as nonhazardous. They were then removed. Laboratory washwater flowed 
into the basin at a rate of 2 gallons/minute when it was in use. 

4. Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The 
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry, 
liquid, or gas. 

Liquid. 

5. Identify specific hazardous substance(s) known or suspected to be present in the waste unit. 

Samples of stagnant water and sediment from the basin in 1985 contained the following 
contaminants: 0.067 ppm total cyanide; 3500 ppm Total Organic Carbon (TOC); 3.14 ppm 
total phenol; 120,000 ppm dry weight basis of petroleum hydrocarbons; and 0.602 ppm of 
barium. 

6. Describe the containment of the waste unit as it relates to contaminant migration via 
groundwater, surface water, and air. 

The basin is lined with 12-inch-thick concrete, and it has approximately 4 feet of freeboard. 
Laboratory wash water flowed into this basin and was aerated, prior to being discharged into 
the sanitary sewer system. 

Ref. Nos. 1.2.3.4.5.6.7.8 
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PART II: WASTE SOURCE INFORMATION 

For each of the waste units identified in Part I, complete the following six items. 

Waste Unit 2 - Tank , Lab Retention Tank 

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit. 

This tank was unpermitted. The age of the unit is unknown. 

2. Describe the location of the waste unit and identify clearly on the site map. 

The lab retention tank was located near the solvent storage and solid waste collection area on 
the northern part of the property near Mt. Kemble Avenue. 

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface 
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous 
substances in the waste unit. 

The capacity of the tank is unknown. The quantity of any hazardous substances in the tank is 
also unknown. 

4. Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The 
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry, 
liquid, or gas. 

The physical state of the waste is assumed to be liquid. 

5. Identify specific hazardous substance(s) known or suspected to be present in the waste unit. 

Specific hazardous substances in the tank are unknown. This lab retention tank is part of the 
lab sink wash water collection system. 

6. Describe the containment of the waste unit as it relates to contaminant migration via 
groundwater, surface water, and air. 

Wastes were contained in a tank prior to disposal into the lab sink wash water disposal system. 
This system eventually discharges into the sewer system. There is no history of any spills or 
leaks from this tank. 

Ref. Nos. 2.4. 5.8 
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For each of the waste units identified in Part I, complete the following six items. 
Waste Unit 3a, b. c - Containers 3a) Solvent Storage 

3b) Solid Waste Collection Area 
3c) Sol vent Storage Building 

1. Identify the RCRA status and permit history, if applicable, and the age of the waste unit. 

In 1980 a RCRA Part A permit was filed for the storage of waste in drum containers for greater 
than 90 days. In 1986 the site was delisted as a TSD facility since waste was no longer stored 
for a period exceeding 90 days. The age of the drum storage areas is unknown. The site at 
present is inactive. 

2. Describe the location of the waste unit and identify clearly on the site map. 

The solvent storage and solid waste collection areas are located in the northern part of the 
facility near Mt Kemble Avenue. The solvent storage building is located in the southern part 
of the property near the application building. 

3. Identify the size or quantity of the waste unit (e.g., area or volume of a landfill or surface 
impoundment, number and capacity of drums or tanks). Specify the quantity of hazardous 
substances in the waste unit. 

The drum containers had a total combined storage capacity of 5,500 gallons. The distribution 
of these drums and the number in each individual storage area are unknown. 

4. Identify the physical state(s) of the waste type(s) as disposed of in the waste unit. The 
physical state(s) should be categorized as follows: solid, powder or fines, sludge, slurry, 
liquid, or gas. 

Liquids and solids were stored in the drums. 

5. Identify specific hazardous substance(s) known or suspected to be present in the waste unit. 

The following compounds are known or suspected to have been stored in containers in the 
three storage areas: 

acetone 

1-butanol 

chloroform 

4-chloro-m-cresol 

cresols 

dichloromethane 

isobutyl alcohol 

maleic anhydride 

methanol 

methyl ethyl ketone 

methyl isobutyl ketone 

methylene oxide 

naphthalene 

nitrobenzene 

2-propenamide 

2-propenic acid 

phenol 

sodium cyanide 

thiourea 

toluene 

toluenediisocyanate 

1,1,1-trichloroethane 

trichloroethene 

xylene 
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6. Describe the containment of the waste unit as it relates to contaminant migration via 
groundwater, surface water, and air. 

Waste was stored in drum containers on a cement pad in all three storage areas. Each area 
was fenced and covered with a roof. There is no history of any spills having occurred in any of 
the storage areas. 

Ref. Nos. 5.7.8.9 
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PART III: HAZARD ASSESSMENT 

GROUNDWATER ROUTE 

1. Describe the likelihood of a release of contaminant(s) to the groundwater as follows: 
observed, alleged, potential, or none. Identify the contaminants) detected or suspected, and 
provide a rationale for attributing the contaminant(s) to the facility. 

There is no potential for groundwater contamination. The lab waste retention tank is lined 
with 12-inch-thick concrete, and there is adequate freeboard. The remainder of the 
laboratory wash water was contained in another lab retention tank prior to being emptied 
into the sewer system. The drum storage areas are all concrete-lined and roofed, and there is 
no history of spills. 

Ref. Nos. 2, 5,6,7 

2. Describe the aquifer of concern; include information such as depth, thickness, geologic 
composition, permeability, overlying strata, confining layers, interconnections, 
discontinuities, depth to water table, groundwater flow direction. 

The aquifer of concern is the Brunswick Formation. It is a part of, and interconnected with, 
the Buried Valley Aquifer System of northern New Jersey. The Brunswick Formation is a 
bedrock aquifer composed of interbedded brown, reddish-brown, and gray shale, sandy 
shales, sandstone, and some conglomerate. In the area of the site it is located at a depth of 
220 feet below the ground surface and probably exceeds 6,000 feet in thickness. It is overlain 
with unconsolidated sand, clay, and gravel deposits of glacial, fluvial, and lacustrine origin of 
Pleistocene and Holocene age. Groundwater flow is generally from topographically high 
areas toward areas of discharge in the valleys. The groundwater flow in the area near the site 
is unknown, but may be assumed to be in a generally southeasterly direction toward the 
Chatham Valley. 

Ref. Nos. 10, pp. 1-8; 11 pp. 14-17,28-36,77-78,104,129-130 

3. Is a designated sole source aquifer within 3 miles of the site? 

The Buried Valley Aquifer System is a sole source aquifer. 

Ref. No. 11, pp. 3-4 

4. What is the depth from the lowest point of waste disposal/storage to the highest seasonal 
level of the saturated zone of the aquifer of concern? 

The depth from the bottom of the lab waste retention basin to the highest seasonal level of 
the saturated zone of the Brunswick Formation is 17.5 feet. (The altitude of the retention 
basin is 320 feet, and the altitude of the water level in the nearest well is 296.5 feet). A depth 
of 6 feet is assumed for the basin, since the actual depth is not known. 

Ref. Nos. 12,13,14 

5. What is the permeability value of the least permeable continuous intervening stratum 
between the ground surface and the aquifer of concern? 

The permeability value of the unconsolidated sand, clay, and gravel deposits overlying the 
Brunswick Formation is greater than 10-7 cm/sec. 

Ref. Nos. 10,11,12 

6. What is the net precipitation for the area? 

15 inches. 

Ref. Nos. 12,13 
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7. Identify uses of groundwater within 3 miles of the site (i.e., private drinking source, 
municipal source, commercial, industrial, irrigation, unusable). 

Groundwater is a source of municipal drinking water and is also used for industrial purposes. 

Ref. Nos. 10,11 

8. What is the distance to and depth of the nearest well that is currently used for drinking or 
irrigation purposes? 

Distance 0.5 mile south of the site Depth 94 feet 

Ref. Nos. 12,15 

9. Identify the population served by the aquifer of concern within a 3-mile radius of the site. 

The Morristown Water Company has wells drawing water from the aquifer of concern which 
serve approximately 16,600 people. The East Hanover Water Department is also connected to 
the Morristown Water Company, and it serves approximately 7,400 people. 

Ref. Nos. 11 pp. 135-136; 12; 15; 16 

SURFACE WATER ROUTE 

10. Describe the likelihood of a release of contaminants) to surface water as follows: observed, 
alleged, potential, or none. Identify the contaminants) detected or suspected, and provide a 
rationale for attributing the contaminants to the facility. 

There is no potential for contaminants to be released into surface water. The lab waste 
retention basin has adequate freeboard and is presently covered. Its contents have been 
removed. The lab retention tank is not in use. Drums are present in the storage areas, but 
they are on cement pads and are in structures that are roofed. The site is relatively flat; there 
is a drainage ditch on site which appears to be connected with the sewer system. 

Ref. Nos. 2,4,7,17 

11. Identify and locate the nearest downslope surface water. If possible, include a description of 
possible surface drainage patterns from the site. 

The nearest downslope surface water is an unidentified stream which flows south into a 
freshwater wetland. The site topography is relatively flat, sloping gradually to the stream 
west of the facility. 

Ref. No. 15 

12. What is the facility slope in percent? (Facility slope is measured from the highest point of 
deposited hazardous waste to the most downhill point of the waste area or to where 
contamination is detected.) 

The facility slope is less than 3 percent. (380 feet - 320 feet x 100) 
2500 feet 

Ref. No. 15 

13. What is the slope of the intervening terrain in percent? (Intervening terrain slope is 
measured from the most downhill point of the waste area to the probable point of entry to 
surface water.) 

Theslopeof intervening terrain is 1 percent (320 feet - 300 feet x 100) 
2100 feet 

Ref. No. 15 

14. What is the 1-year 24-hour rainfall? 

3 inches. 

Ref. No. 13 
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15. What is the distance to the nearest downslope surface water? Measure the distance along a 
course that runoff can be expected to follow. 

The distance is 2100 feet from the solvent storage building to the unidentified stream. 

Ref. No. 15 

16. Identify uses of surface waters within 3 miles downstream of the site (i.e., drinking, 
irrigation, recreation, commercial, industrial, not used). 

The surface water within 3 miles downstream of the site is not used. The unidentified stream 
flows into freshwater wetlands south of the site. 

Ref. Nos. 15,16 

17. Describe any wetlands, greater than 5 acres in area, within 2 miles downstream of the site. 
Include whether it is a freshwater or coastal wetland. 

Freshwater wetlands covering an area of approximately 55 acres lie approximately 0.6 mile 
downstream of the site. 

Ref. No. 15 

18. Describe any critical habitats of federally listed endangered species within 2 miles of the site 
along the migration path. 

There are no known critical habitats of federally listed endangered species within 2 miles of 
the site along the migration pathway. 

Ref. Nos. 15,18 

19. What is the distance to the nearest sensitive environment along or contiguous to the 
migration path (if any exist within 2 miles)? 

A freshwater wetland lies 0.6 mile downstream of the migration pathway from the site. 

Ref. No. 15 

20. Identify the population served or acres of food crops irrigated by surface water intakes 
within 3 miles downstream of the site and the distance to the intake(s). 

None. 

Ref. Nos. 15,16 

21. What is the state water quality classification of the water body of concern? 

The unidentified stream flows into wetlands which in turn drain into the Great Brook. The 
unidentified Stream would have the same state water quality classification as the Great Brook, 
which is FW2-NT. 

Ref. No. 19 

22. Describe any apparent biota contamination that is attributable to the site. 

None known. 

Ref. No. 17 

AIR ROUTE 

23. Describe the likelihood of a release of contaminant(s) to the air as follows: observed, 
alleged, potential, none. Identify the contaminant(s) detected or suspected, and provide a 
rationale for attributing the contaminant(s) to the facility. 

There is no potential for a release of contaminants to the air. Contaminants are contained in 
drums or a tank, and the lab waste retention basin is covered. 

Ref. Nos. 4, 5, 17 
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24. What is the population within a 4-mile radius of the site? 

Approximately 41,000. 

Ref. No. 20 

FIRE AND EXPLOSION 

25. Describe the potential for a fire or explosion to occur with respect to the hazardous 
substance(s) known or suspected to be present on site. Identify the hazardous substance(s) 
and the method of storage or containment associated with each. 

There is little potential for a fire or explosion to occur with respect to the hazardous 
substances stored on site. All ignitable or reactive wastes are stored in drums in sound storage 
areas with no record of spills. The contents of the lab waste retention tank have been 
removed. At present, the lab retention tank is also empty. This system is connected to the lab 
sink wash water retention system. 

Ref. Nos.4, 5,17 

26. What is the population within a 2-mile radius of the hazardous substance(s) at the facility? 

Approximately 4,200. 

Ref. No. 20 

DIRECT CONTACT/ON-SITE EXPOSURE 

27. Describe the potential for direct contact with hazardous substance(s) stored in any of the 
waste units on site or deposited in on-site soils. Identify the hazardous substance(s) and the 
accessibility of the waste unit. 

There is little potential for direct contact with any wastes stored on site. Drums are kept in 
storage areas which are enclosed or fenced. The lab waste retention basin is covered and also 
fenced; its contents have been removed. 

Ref. Nos. 4, 5,17 

28. How many residents live on a property whose boundaries encompass any part of an area 
contami nated by the site? 

None. 

Ref. Nos. 15,17 

29. What is the population within a 1-mile radius of the site? 

Approximately 1400. 

Ref. No. 20 
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PART IV: SITE SUMMARY AND RECOMMENDATIONS 

The Oxy Process Chemicals, Inc. Site is a former laboratory research facility which covers an area of 

approximately 65 acres in Morristown, Morris County, New Jersey. It is located in an industrial area 

surrounded by residential areas. An unnamed stream lies approximately 1000 feet west of the 

property boundary. This stream flows into wetlands south of the site. These wetlands eventually 

drain into the Great Brook. The privately owned facility has undergone several name and ownership 

changes during the past 6 years. It was originally called Diamond Shamrock Chemicals Corporation 

when the facility came into existence in 1970. In August 1986, the name was changed to Oxy Process 

Chemicals, Inc. In June 1987, the facility ownership changed hands and it became Henkel Process 

Chemicals, Inc. Present plans call for the closure of this facility in April 1989, with the transfer of 

laboratory processes to a new location in Pennsylvania. 

In 1980 as Diamond Shamrock Chemicals Corporation, the facility filed for a RCRA Part A permit for 

greater than 90 days' storage of hazardous waste in drum containers. In April 1986, the facility was 

delisted by the New Jersey Department of Environmental Protection (NJDEP) from Treatment, 

Storage, Disposal (TSD) status to hazardous waste generator status for less than 90 days storage. 

Most of the waste on site pertained to the storage of various industrial organic chemicals in drum 

containers at three storage areas. All of the drums were stored in roofed sheds with cement floors, 

or in enclosed structures, and each area was secure. Presently, during the closure of the facility, the 

drums are being removed from the storage areas. There is no history of any spills from any of the 

drums stored on site. The remaining waste units are tied into the laboratory sink wash water 

disposal system. Laboratory wash water was retained in the lab retention tank and in the lab waste 

retention tank prior to discharge into the sewer system of the facility. Records indicate that these 

tanks have not been in use since 1975. The remaining sediment in the lab waste retention tank was 

sampled in 1985, and analysis revealed the presence of a semivolatile compound, petroleum 

hydrocarbons, total organic carbon, total cyanide, and an inorganic chemical. Additional sampling 

of the tank contents was conducted by a contractor to Oxy Process Chemicals, Inc. in 1988. This 

sampling was conducted as part of the Environmental Cleanup Responsibility Act (ECRA) 

requirements for the transfer of the property to Henkel Process Chemicals, Inc. The results of this 

sampling revealed that the contents of the tank were not hazardous and that no contamination was 

found near the drum storage areas. The only record of enforcement actions against the facility was 

in 1986 for failure to segregate containerized hazardous waste by waste type in the drum storage 

areas. 
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At present there is little potential for the migration of contaminants into the environment. All waste 

is stored in drums which are kept on cement pads in well-maintained storage areas, which are roofed 

and fenced. There is no record of any spills from the drums. The lab retention tank and lab waste 

retention tank are presently not in use, and the contents of the lab waste retention tank have been 

removed. In addition, the lab waste retention tank, which was an open basin, is lined with 12-inch-

thick concrete and has adequate freeboard. It is presently covered. There is little potential for direct 

contact with any remaining waste on site. 

Due to these factors, the recommendation for this site is that there be NO FURTHER REMEDIAL 

ACTION PLANNED (NFRAP). 
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( QUAD) MENDHAM/ MORRISTOWN, N.J. 

FIGURE 1 
SITE LOCATION MAP 

OXY PROCESS CHEMICALS, INC., MORRISTOWN, N.J. 
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PHOTOGRAPH LOG 
OXY PROCESS CHEMICALS, INC. 

MORRISTOWN, NEW JERSEY 
SITE RECONNAISSANCE: FEBRUARY 20, 1989 
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OXY PROCESS CHEMICALS, INC. 
MORRISTOWN, NEW JERSEY 

FEBRUARY 20, 1989 
PHOTOGRAPH INDEX 

Photo Number Description Time 
1P-1 Viewing direction southwest; solvent storage area. 1020 
1P-2 Viewing direction south; loading dock and background. 1020 
1P-3 Viewing direction south; drainage ditch. 1023 
1P-4 Drums in solvent storage area. 1024 
1P-5 Viewing direction southeast. 1027 
1P-6 Pictures of buildings; western border. 1027 
1P-7 Sign post of Henkel. 1030 
1P-8 Unknown fenced-in structure at southern border. 1031 

All photographs were taken by Valerie Mathers. 
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IP -  3  February  20,  1989 1023 
Viewing d i rec t ion south;  dra inage d i tch .  

IP-4  
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" 

February  20,  1989 
Drums in  solvent  s torage  area .  

1024 
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OXY PROCESS CHEMICALS,  INC.  
MORRISTOWN, NEW JERSEY 

1P-1 February  20,  1989 1020 
Viewing d i rec t ion southwest ;  so lvent  s torage  area .  
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IP-2  February  20,  1989 1020 
Viewing d i rec t ion south;  loading dock and background.  



OXY PROCESS CHEMICALS,  INC.  
MORRISTOWN, NEW JERSEY 

IP-5  February  20,  1989 1027 
Viewing d i rec t ion southeas t .  

February  20,  1989 1027 
Pic tures  of  bui ld ings;  western  border .  

•ss *3? 



ATTACHMENT B 

REFERENCES 



REFERENCE NO. 



MAY 28 1986 

CHSTIFI2D MAIL 
KETUKH RECEIPT RESOFSTED 

Is. Gruvlra J. Cchillon 
i-lant Coordinating Supervisor 
^ianonri jhaacock Corporation 
350 i'ount Ferafcie Avenu? 
••tarristown, '"few Jersey 07SC3 

Ps: SCPA L-vspaction (February 14, 13C5) 
Diamond Shamrock Corporation 
*:?A I.C. no. l*7DG52449i:?2 

Oaar 'is. Schillor:: 

Ifto rjnitsa States Siuvir omental Protection Agency (CPA) r*qulatea the 
v.*nolir»j of haxardous waste under the Resource Conservation aid Recovery 
Act (RCRA), aa amended, 42 U.S.C. S6901 et sag. 

In accordance with FPA*s authority, an inspection was perforated on or 
about &bruary 14, 1936, at this facility by a duly authorised represen
tative of YPA pursuant to Section 3307 SCPA. The above referenced 
inspection revealel that your facility was using a retention basin for 
iteration of hazardkxa waste. 

Section 3007 of ACPA, 42 S.S.C. $<5&27, also allows EP& to request certain 
information frcm parties who handle or harm handled hazardous waste. 
Pursuant to the previsions of tills Section, we hereby reqoire that you 
uruvius the information detailed in Attachment I. your reply wast be 
ocopletai and signed by a responsible official of your company and suat 
' <0 returned-within 30 calendar days of ths iatc of your receipt of this 
letter. 

Your response to the request ir Attschi&cnt I should be sailed to the 
following itlfsai • i 

Samuel T. Dzakwo, ?hvironciental rnyineer 
Solid Waste branch 
Air & Waste 'fenaqement Division 
U.S. cnviromental Protection Agency 
Region II 
25 Federal Plaza, Poem IOCS 
New York, itete York 1C273 



* 

.".ichar-i '>. Miar, Cv-iv: 
£*=rvats \:t;uniPur^i iM' "ranch 
0*5. ;:nv irorrwMtal Prot action fcgancy 
-legion II 
25 floral Plaza* Room 432 
:* JW York, rfew Yor* 10278 

Vo ir failure to respond to this letter truthfully and accurately within 
the tire orovided* mav subject you to an enforcement action under Section 
rilf? of RC3A* 42 P.S.C. $6920. Such enforcement action may include the 
assessment of substantial penalties of up to $25*000 per day for continued 
;ioncx»ol Lanes. Ibis information request meets the requirements of the 
Paperwork Reduction Act of 1960* 44 'J.S.C. 53501 et acq. 

You mav, if you so desire, assert a business confidentiality claim cover-
irrj jjli or part of the information iierein requested. The claim may be 
asserted oy placing on (or attaching to) the information* at the time it 
is submitted* a ccver sheet* stamped or typed legend* or other suitable ^ 
torn of notice employing language such as "trade secret," or proprietary* 
or "conpany confidential." Information covered by such a claim will be 
disclosed by £PA only to the extant and by means of procedures set forth 
in 40 3*9 Part 2. If no such claim accompanies the inforaation when it is 
received by EPA* it may be made available to the public by BPh without 
further notice to you. 

If you have any questions about this letter* you taay call Samuel 1. 
't'zekwo* of my .staff* at (212 ) 264-5141. 

Sincerely yours. 

Conrad Simon 
Director 
»ir & VJhste Management Division 

Enclosure 

bees S. SKkMO* 2MW-SW 
L. L&fingston* 2QFM-PA 
c. Anos, 2M4H-SW 
C. Casszza* 20RC-WTS 



EffgftCUMFMl' I 

rlease jubnit tic following in accordance vdth the procedures set forth 
in Attachnent II :  

1 A ^etsil'^i roixsrt «?xrlsininc rast and present laboratory sink waste 
iistosal activities relative to the retention basin. This report 
shall alfx> inelvtle a summary outlining viiat constituents were dis-
eiiargad into tne basin and for what perioi of time these constit
uents were discharged into the basin. 

2. (A detailed operating history of the retention basin. This s^l 
include the day-to-day a-nounts of lab sink tastes placed in the 
basin. 

3. An engineering drawing of the retention basin, to addition, a 
written stannary of the design and operating parameters shall 
accompany this drawing. 

4. 4 -Jcuilei sap showing the facility and the area '1,000 f«t arouna 
the property line. The seal, of ^ inap ahall be audi that on. 
inch may not equal more than 200 feet, to addition to showing 
the location of the retention basin, the map must indicate each 
existing and former solid waste management unit. 

3. A olot plan showing the retention basin area and 18^11 
boring locations for soil sampling, if required in the future. 

6. A hydrogeologic report for the facility area if available. 

7. A plot plan showing locations and decths of any a* isting vmlls 
in the facility area. 

%. Ail internal mmoranda and outside correspondence regarding the 
retention basin. 

V*T5 
9. mmrt of soil and sediment sample analyses done at the facility 



•tgr 

'AC II 

instructions 

' ina to *1. for «» ^ *«"*«" 
T.i rasponainy to w1-

T Y ujj -o ale WivWraliV w ®ach questi0n' 
, , c„ ^ quMUon m ^ u U 

2. KecsSe —*> wU-

*Mre««d. • 'anti'v all contributing sources of 
3 » answer tno «** <?«sclon ' 

information. ,uj*>ctlvelY of 
4 -Vd" as*U as "or" soopeoftteM 
4" coojuntively SichTi,« otherwise be con*rued to 

questions any information 
outside ttelr score. ^ ̂  

s. If you are £3Se M^Sldeany_ofthe JjJffiJJ'Jo'So 
manner or it you « j—^cate the reason for yw* dividual who 

^ssiSTor'SMeS «£- -« 
£  *  * l e i S ? ^ 5 S 3 £  « - * •  * " *  

Sf»r.2 5— - ̂  u r^. „ 

*ere a list of ^^^fL^crrt or docwant. In lieu of 
»y autmlt a copy of the aetata 

the requested list. M-se for Inforsa-

, for each docwent produced other reasonable sanner, 

" Sfet-ssss-^-tr.—-
.. -sa tssxmr-

<nr thg 'deletion» and ^ the reason tor tune 

? ^s-«- r.iatter of the deletion. 

b# ^ «~nt are reque<*t«3 but are not ywJ ability 

identify «vy^* ?eny recipients. 
natter, nofber t»q _ „ a qoaatlon, you may 

smnot or wide a precis* answor M. ^ reason tfcY Y00 
"• 8UCfc lnstan" 

cannot be more specific. 



REFERENCE NO. 2 



Diamond Shamrock 
Chemicals Company ;i;3 jul _, Wl(.50 

':msSum June 27, 1986 

Mr. R. A. Baker,  Chief 
Permits Administration Branch 
U.S. ENVIRONMENTAL PROTECTION AGENCY 
Region II  
26 Federal  Plaza -  Room 432 
New York,  New York 10278 

Dear Mr. Baker:  

Response to RCRA information Request  (5/28/86) 
Morristown, N.J.  Facil i ty Inspection (2/14/86) 

Diamond Shamrock Chemicals Company 
EPA I .D. No. NJD052449022 

As required in the above-referenced information 
request ,  we submit the attached response.  In brief,  
we do not dispose of hazardous waste using the lab 
sink washwater collection system. Also,  the aeration 
system in the lab sink washwater sump was l ikely 
never operated,  and certainly not within the past  ten 
years.  

If you have any questions, please telephone me 
directly at  216-357-3671. 

£ 

E 
Sr.  Environmental  Engineer 

cor 

Diamond Shamrock Chemicals Company A Subsidiary of Diamond Shamrock 
P.O. Box 191, Painesville. Ohio 44077 Phone: 216 357-3800 



RESPONSE FOR ATTACHMENT I TO O.S. EPA - 5/28/86 LETTER 

1. To our knowledge, hazardous waste was not and is  not 
discharged to the lab sink washwater collection system. Lab 
chemical wastes are collected separately in each lab and 
eventually disposed using RCRA approved procedures.  Only 
glassware washwater is  disposed through the lab sinks.  This 
procedure has been used throughout the l ife of the lab 
facil i t ies,  since 1971, and continues in effect  today. 

The lab sink washwater sump was installed as part of the 
original  Process Chemicals Division's  Headquarters/Lab 
building sewer system which was completed in 1971. As a 
safeguard,  the lab sink sewer system was separated from the 
rest  of the building sanitary sewer system. As an addit ional 
safeguard,  a collection sump was installed at  the end of the 
lab sink sewer system. A basic aeration unit  was originally 
installed in this sump to allow some degree of pretreatment 
should i t  ever be needed. Although our records are incom
plete,  we don' t  believe the aeration unit  was ever operated,  
and certainly not during the last  ten years.  

2.  See Item No. 1  for lab sink washwater sump operating data and 
history.  Our records do not show how much of the total  
facil i ty wastewater discharge comes from the sanitary 
wastewater system and how much from the lab sink washwater 
system. Based on a sketch dated 12/30/74 (attached),  a flow-
rate of about 2 gallons per minute was estimated early in the 
lab sink washwater system's l i fe.  The facil i ty operation is  
about 10 hours/day, 5 days/week, 52 weeks/year,  for water 
discharge estimation purposes.  The total  facil i ty discharge,  
including lab sink washwater and sanitary wastewater combined 
has been measured at  7,690 gallons per day. 

3. Two drawings are attached. One sketch, dated 12/30/74, shows 
the general  plan and cross-section.  Drawing 1335-11-D-B-1M 
shows the lab sink wastewater sump in relation to the sanitary 
sewer system and rainfall  runoff system. 

4.  See attached maps/drawings.  

5.  See attached maps for location of the lab sink washwater sump. 
No soil  borings are needed. 

6.  No hydrogeologic report  for the area is  available.  

7.  There are no wells on our property.  None are known in our 
vicinity.  

8.  Correspondence concerning the lab sink washwater sump is  
attached. 

9.  Included in the correspondence attached in Item No. 8 is  an 
analysis of the wastewater accumulated in the lab sink 
washwater sump. This sample contained a large amount of 
algae,  decomposing leaves,  etc.  



Interoffice Correspondence 

To: Frank Gunzel - Morristown 
From: Hadley Bedbury - Environmental and Safety Services (Pasadena) 
Date: August 28, 1984 

Subject: Old Lab Retention Tank 

On August 24, I spoke with Allen Herbert of the Township of Morris about 
future requirements for our wastewater discharge. He advised us that their 
Pretreatment Standards have not been finalized. His quick review of the 
data which we had previously submitted, indicted that we are close to the 
proposal limits for BOD and some trace metals such as copper. He indicated 
that these requirements should be finalized by March 1, 1985. 

It is not certain whether we could require treatment on the entire discharge 
or on the non-sanitary stream flowing through this tank. We should defer 
closure on this tank until we have been advised of any new treatment Or 
monitoring requirements. 

I will keep you advised on this subject. 

Hadley Bedbury 

HB/sd 
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Diamond Shamrock 

Interoffice Correspondence 

To: Larry Smith - Pasadena 
From: Hadley Bedbury - Environmental and Safety Services (Pasadena) 
Date: November 14, 1985 

Subject: Morristown Wastewater 

Enclosed is a completed waste characterization for Horristown's wastewater 
sump. This material is considered non-hazardous by New Jersey and EPA. 
New Jersey does not allow any liquids into its landfills. I would consider 
wastewater treatment operations such as SCA - Newark, DuPont, Chem-Clear or 
Enviro-rite. 

HMB/mp 

Hadley Bedbury 
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,ajnant water trwr. concrete noioiny •>«« 

IFICATKM OP INFORMATION IN PARTI A AND • 

I certify I am an employe of Diamond Nwmrock and haw town authorised to sign Ms certification. I haw wad mid followed 
M Inpuctiom providrt and how re i lowed •* answers and data entered atew. The information and onweu In Pen A vtd I 
awre entered In accordance witii the Instructions oiwn. end we eomolets. trv* and cornet to m* ten at antawtf In KOISWM wife the Instruction given, and aw complete, true and correct to the best of my knowledge 
information and belief. Analytical date known fcy me In my possesion hat been entered. I understand Ms information will 
bs utilised by edtert in dstarminini safe and lawful methods of handing, transporting, storing, tmeting and/or disposing of 

.-Mima Sgnaoin, 

'TWO: Data: 

•Rarortlfiad: (required annually)* 

Reviewed by Environmental Services: 

- - Date: 

M a raw ammU A ttmngad or 0m raw 0 rtinyd to tueh a mar to effect 

CONFIDENTIALITY 

The contractor understands that the information cpnatinad herein mint not be if5rrlntnf to third parties, 
except as rerpiired by law or regulation. without prior written consent of Diamond Shamrock since 
dsdosuw eould lead to dsoowry of certain product composition, injuring Diwnond Shamrock's 
competitive advantage over certain competing producers. This information is to be used solely in 
cvrying out the wests dhposel activities associated herewith. 

Contractor: 
Name Sfensture 

Name Data 

THIa 



H INDUSTRIAL 
CORROSION 
MANAGEMENT 
INCORPORATED 

115? R0U1E 10 RANDOLPH. NEW JERSEY 07869 701 584 0330 

CLIENT: DIAMOND SHAMROCK CORP. 

NJDEP Certified Drinking Water/ 
Wastewater Laboratory ID 14116 

REPORT DATE: July 12. 1985 

LAB # 42993-G of AG 

SAMPLE SOURCE: SEDIMENT SAMPLE COLLECTION BASIN 

SAMPLE DATE: 6/20/85 SAMPLED BY: ICM-RK AT LAB DATE: 6/20/85 

LABORATORY ANALYSIS 
555251 

Parameter Result 

TOC — — 3500 

Total Phenol — 3.14 

AH results reported in mg/1 (ppm). 

We thank you for this opportunity to serve you. If you have any questions, 
please do not hesitate to call. 

INDUSTRIAL CORROSION MANAGEMENT, INC. 

ET/jmg Vice President 
encl. ~ 
LT-Less Than 



M I I INDUSTRIAL 
•  i l l  I CO^OSION State Certified Drinking Water/Wastewater Laboratory ID f HI 16 
P '/ MANAGEMENT 

L"J I I I INCORPORATED B r B f t B T  REPORT DATE: July 12, 1985 UWIRIt MQftfM.I**JERKY07Mt IOIKM-UX " • ' "I 
LAB i 42993 A of AC 

SAMPLE SOURCE : DIAMOND SHAMROCK CORP. SAMPLE I D: SEDIMENT SAMPLE COLLECTION BASIN 
SAMPLE DATE: 6/20/85 TAKEN BY: ICM-RK _AT LAB DATE: 6/20/85 

EP TOXICITY TEST 
L ? ? £ t ? 3 ! ? _ ^ D f i Y 5 i l . i C P R . y o ] . _ 4 5 J _ N o ; _ 3 8 ]  

PARAMETERS TESTED TEST RESULT MAXIMUM PERMISSIBLE 
Inorganic Chem.cals by AA »s mg/l Concentration re mr 

Arsenic LT 0.005 5.0 
Barium 0.602 100.0 
Cadmium LT 0.006 1.0 
Chromium LT 0.015 5.0 
Lead - LT 0.267 5.0 
Mercury LT 0.025 0.2 
Selenium 1 LT 0.005 1.0 
Silver - — :  LT 0.035 5.0 
WW///////////////////////////////////?//////////////////////////////////////////////////////////////////////////// 

ANALYSIS PERFORMED ON SOLID SAMPLE pH (units) 6.28 

Total Cyanide - 0.067 Flash Point CT 96°C Boiled ? yo'C 
Sulfide (as S) ........—(Pensky-Marten Closed 

" Cup Method) 
LT-Less than GT-Greater Than 

Solid sample results reported in mg/kg wet weight basis. 

INDUSTRIAL CORROSION MANAGEMENT, INC. 

Edwin Tichenor, Vice President 



Diamond Shamrock 
Chemicals Company 

Interoffice Correspondence 

To: Hadley Bedbury at Pasadena 
From: Jim Bayone at Morristown 
Date: December 6, 1985 

O 118 
Subject: pit analysis 

The Petroleum Hydrocarbon Analysis you requested is attached. 

Three companies have called in response to a letter from Larry Smith 
for a quote to remove contents of this pit. 

On the basis of this analysis and previous analyis, do you consider 
contents hazardous or non-hazardous? If non-hazardous, can pit 
simply be closed with clean fill C.i»e> dirt) instead of being 
pumped out? 

JB:bt 

C^cc F. Guenzel^; 



INDUSTRIAL 
CORROSION 
MANAGEMENT 
INCORPORATED 

1152 ROUTE 10. RANDOLPH. NEW JERSEY 07869 201-584-0330 

CLIENT: DIAMOND SHAMROCK 

NJDEP Cert i f ied Drinking Water /  
Wastewater  Laboratory ID #14116 

REPORT DATE: November 27.  1985 

LAB #  49167 

SAMPLE SOURCE: Pit 

SAMPLE DATE: 11/19/85 SAMPLED BY: ICM-R. Kellner AT LAB DATE: 11/19/85 

Parameter^ 

**Petroleum Hydrocarbon 

Moisture  (percentage)  

Resul t  

120.000 mg/kg dwb 

89.5 % 

Resul ts  are  reported in  mg/kg dry weight  basis ,  unless  otherwise s ta ted.  

We thank you for  this  opportuni ty  to  serve you.  I f  you have any quest ions,  
please do not  hesi ta te  to  cal l .  

Very t ruly yours ,  
INDUSTRIAL CORROSION MANAGEMENT, INC. 

RSL: 
LT-Less Than • -v . 
dwb-Dry Weight Basis 

* 

**This test employs analytical methodology which can give false positive readings. Simply 
stated, this test is measuring the Carbon-Hydrogen linkage in organic molecules. While 
Petroleum Hydrocarbons most certainly possess this link, a number of organic molecules 
(Humus, Lignin etc.) not considered petroleum based, also possess it as well. Therefore, 
in order to more correctly confirm a high reading* it is suggested that a GC run be 
additionally performed. 

The above Total Petroleum Hydrocarbon concentration may not represent true Pettoleur 
Hydrocarbon value as indicated by an interference at 1745 cm-1. 



REFERENCE NO. 3 



CERTIFIED MAIL #P 646 687 270 
Return Receipt Requested 

($6 
• ; .  i  • .  .  .  
.  -  -

'V "«  ~  *  '< •  I  '  '  • i  '  
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Diamond Shamrock 
Chemicals Company 

A u g u s t  1 5 ,  1  O P  6  

I 7 
07 

• • I r. r> .  .  

- i 

Process Chemicals Division 

hr.  r .A.  Biker 
Chief  
Permits  Administrat ion Branch 
U.S. FPA - Region TT 
"6 Fpderi l  Plaza -  Poom ' i3? 
hew York,  New York 1027P 

REFERENCE: Additional response to P.C8A lnforeatlon request (5/28/86) 
Morrlstown, New Jersey Facility Inspection (2/14/86) 
Diamond ct"*~rn~L' ^ilfnlr Company 
EPA ID No. (HJP0524490Q2S 

Tear nr .  Baker:  

T.  Fzekwo, U.S.  FPA, Region I I ,  correct ly pointed out  In our 
telephone coversat ion August  13th that  the two documents provided 
during the Inspection Indicate that  f>e lah sink waste water  aerat ion 
system was probably used from 1°71 to early 1975.  Based on this ,  I  
must  revise the previous statement In my June 27,  19.16 le t ter  that  we 
didn' t  bel ieve this  system was ever onerated.  These documents 
support  the second part  of  my s tatement however,  that  the aerat ion 
system was certainly not  used during the last  ten years.  These 
documents Indicate that  the system was shut  down some t ime In early 
1975.  These documents are:  

1)  DSCC 1/3/75 interoffice memo from S.C.  Cordon to C.W. Lighthipe 
?)  DSCC 1/21/75 let ter  from S.C.  Cordon to R. F.anghart ,  

Superintendent ,  Uorris  Township Sewage Treatment Plants  

I  apologize for  not  having this  information earl ier .  I  had checked 
with current  engineering and building service personnel ,  nei ther  of  
whom was i r  that  area of responsibi l i ty in the early 1970's .  Their  
combined experience in Morrlstown covered only the last  ten years.  I  
also had our environmental  f i les  reviewed (S.C.  Gordon was a  member 
of  that  group hut  is  no lonper with Diamond Shamrock) and nei ther  
these documents nor any other  relevant  records from that  t ime were 
found.  A long-term employee,  not  presently in building services,  
managed to located these two documents in some of  Us old f i les .  

Diamond Shamrock Chemicals Company - S-cs c ar. ,v Diarrci- -; Sna^-ocK 
P'ccess Chemcais Divoww :? •? CN ' 3? 1 Ur"'e'c.m V>v; 



Pave Two 
Hr. Baker 
August  15,  !9?f> 

A r n l n .  T  a p e l o p i z o  f o r  a r . v  i r c o n v e n 1 e n c e  r r . v  r o t  h a v l n e  t h i s  
i  n f o r m a t . l o r  t o  p r o v i d e  r - 3 y  P l 3 V £ ,  c a u s e d .  I  t r u s t  t h i s  e x p l a n a t i o n  
w i l l  r e s o l v e  f h e  m a t t e r  t o  y o u r  s a t i s f a c t i o n .  I f  y o u  h a v e  a n y  
q u e s t i o n s ,  p l e a s e  c a l l  m e  a t  . ' 7 0 1 )  7 ^ 7 - 1 0 0 0 ,  e x t e n s i o n  5 < n .  

Sr. Fnvl ronnpnt.i 1 rryiorer 
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/VC/S CORPORA T/ON AND SUBS/D/AR/ES TELECON NOTE 

CONTROL NO: 

. . .  d i  -  f a d )  -  /4 

DATE: 

3/A ^ 

TIME: 

3  ' O O  f ? ^  
DISTRIBUTION: 

< 2  f t /  j / £ ° C < r u  C f̂- K - a f s  

L- 1/-

Q (&fSC<y 
^ W V V. * ~»-V J -»/L 

ffch Ur( P/iiLrifCl^M, fcli 

PHONE: 

(o\uj  
AND: 

(ĵ /ly jj&> Jĉ 1 

DISCUSSION: 

i ^  ,*/cr ; / / fY 

fi(L~h>/Ui J J e-r/y '-'<£ 

uUc f*a,0*ch>J Ay, 2rj— C^p- */ 

Sc,/s'* /^W/-3 rLr~ /,/ 
Q'f~~ C*/Sh>*Js o~>rte .s  Aa^/t^awt "7^ A/J- a *  

£ * s - ~  o u t * -  J + * r . .  . & * * *  .  Xg^vC>. ^ - y ^ ^ y 

4%,- STwtp* «*rc,c c/J* 

( ^>/fS 7^> ^ y/o T- P+m/ 

>/ ~?W l*i4rS7>t 

/Ce/*}r>u*J} 

—/'ftjrpAc. ~~h/jU- C%tJhc,'s-r/ /o / CjAs/̂ r?*. Ui/xZ 

!̂ e-i J,, J r̂ hxtsiA 

S^yt/̂ y . K)£#r 9j/ ^C/£4- /yt~c<r'J J 

s£/t ZS Dk-js  / t f -zr , , ;  C£*.*/(*f \  
ACTION ITEMS: 

n> l~hr-U f / .{%*,< C J J  «. • zQ 

\ /A/f<> 
7 

IUS 067 REV1SID 0685 
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please print or type in tne unsnaoeo areas oniy 
tfill—in^areas ara spaced for e/in type, i.e., 13 vac*enfinchU 

uwwwwiiuu # mum fnyir" iBegfttaQ'Gencnrf Instruction*" bafomtortinp.) 

Form Approved OMB No. 158-R0175 

it't'T i- i 'i f 
FH J D O 5 2 4 4 9 0 2 2 

diamond shpthpqck cgrp 
350 MT KFaJEfee-r^.-E 
FIQfrfi I STTuMNj—HdF 3~"3£u 

33u Ml1 K.LJISLEAvE 
m01's.w. i i-1 uwt^ fij" li 73 

,awa^l„,atwuct,oh«j:'j;i 
—— it irr the L — 

atiorr carefully; »any of?fc &i 
through it and enter th» 
appropriatarfUMiraraocbei 
tho- preprinted- datpfe abeentu 
left of tholabaf apte».1lnttf»i 
ttmt shoukfappaort. plaaeee prowMePMMllMt. 
proper fill—in- araaJM bsiowr. If tho lafaeHI) 
complete and correct, you need: not eon 
Items I. Ill, v.- and-VI (axcaprVf-& i 
mutt bf completod regenfl*a>. CompJetat-i 
item* if no label hae- been provided^ Refer 1 
the; InetruetJonav for:- detailed?- ftami dai 
tiona-.antk for* that legal euthotiratlorrti which-thiar 

II. POtLUTAMT CHARACTER 

m 

ou nead to «utmiir«nif pernitapplication form* to tha EPA, If nom numi"j|j."iii 

x 
toutaumfori*2bi^$9^>^ 

.. re* 
tof:taaMra&bC!th»; 

'Aoagabmatf IFOREft 
E. OoeM&wiiRthis 

5?! 
. deter ibaifclib 

x 
f: do^k^wteyodinjactat thh fadlttyinduatriafcon 

rthe>towermost: stratum'cone; 
7'>»«w<b»a«ill«850«a^,quarter?rmllae'o<y. thehweii-

. water or otherftuidewWcfrarsi broug^ttntfiaturfacr 
' in connections withconyenifanaltbll.o» natural gat prow 

.a d"ctio«^? iniecfcfta ida?taad»fo*)-anhtncadvr«covory; of? 
-y^oifccc osajrmlrgbs^tn-lnjecltifridfcsottsayaakot lioufeft 
i. ir thh^chttye propoaei^^s^^auuiiiawriar^ 

» one=-oft> the- 2& Indutttiafeeatagot teer^htadlh-the- fn* 
. 7.ttnictfonK an*wh^wHfc'pptaq^ 

' " " ' " 

dat\ mining of niifuc by the I 

V--<0 
j.- la. 

em* d i a m 0 
. in  -»n»-1 
IV. FACILITV CONTACT 

~2js c h i l l 0 
..1 
V-.FACILirr MAItlw, 

—i—i ! i—!—r— 
P 0 B 0 X 2 

••.•afrttTtjK flat*, ftnti 

; yrryr̂ -

Vt FACILITY LOCATION^ 

3 5 0  m  t  k e m b l e  a v e n u e  

o r r i s  

6jm 0 r r i s t o w n  

epa form 3510-1 (6-801 continue on r eve rsi 



@ 2 8 4. 
Jfspecify) 

surface active agents 
B. SieONO 

(specify) chemical p repara
tions , not elsewhere classified 

At Diamond Shamrock's Process Chemicals""piyisior^ieadquarter^^^Ttorr^^^^^^^^^^^S^^^ 
°Ple are employed in a variety of research and administrative tasks. These operations include t marketing,sales, technical service, customer service, research and development, commercial dev-
opment, laboratory product testing, purchasing, data processing and accounting functions. 

The Division's products are designed to solve customer manufacturing and process problems 
and to upgrade customer products. Among these products inventoried in sample sizes at Morris-
BPwn are: dispersants, surfactants, defoamers, lubricants, antistatic agents, emulsifiers, 
Jiickeners, biocides, epoxy hardeners, latex stabilizers, coating additives, tackifiers. level
ing agents, dye fixatives, after-clearing agents, spin finishes, antimigrants, 'print auxiliar-
i s s ,  f l o c c u l a n t s ,  w e t  s t r e n g t h  r e s i n s ,  w a x  s i z e s  a n d  m a n y  m o r e .  \ f ~ c { ' •  1 ^ )  
• T^ese products are sold into a variety of markets including paper, textiles, paip^ coatings 
~ncrete'- OJ-l agriculture, cosmetics, plastics, rubber, adhesivesand tanning 
clltcertification //*rtnictfon»7t3|^ —; 

v h m e n t t b * i n f o r m * t i o n  s u b m i t t e d  i n  t h i s  a p p l i c a t i o n  a n d  a l l  -
llcatkm, I believe that the informSXtrue • i respons,ble *or obtaining the information contained in the 

faiseinformation, including the possibility of fine 'and jmnr̂ JlTP ' "" aWan> that thera an ^mficant penalties for submitting 
Hame & officlal title (type or printj' 

f imprisonment, 
B .  S I G N A T U R E  



f lease print or type in tne unsnaded areas only 
(fill—inareasar̂ spaced for e/ire type, i.e.. 12 ' en/inch). 

FORM 
_ Farm Approved OMB No. 158-S80OO4 

J
inONMENTAL PROTECTION A6BHCY 

US WASTE PERMIT APPLICATION -. HA 

II. FIRST OR REVISED APPLICATION 
i an "X" in the appropriate bo* in A or B below (mark one box only) to indicate whether this is the first application you are submitting for yoiir facility or a 
^application. If this is your first application and you already know your facility's EPA 1.0. Number, or if this is a revised application enter vour facility's I.D. Number in Item I above. ' ' t , lv * 

A. FIRST APPLICATION (place an "X" below and provide the appropriate data) 
IX' i. EXISTING FACILITY (See inetructiona for definition of "existing" facility. 
'< Complete item below.) 

FOR EXISTING FACILITIES. PROVIDE THE DATE (vr.. mo.. A day) ?uae 1o ™E DATE coNUTHUCTIbN COMMENCED 

Q Z.NEW FACILITY (Complete item below.) 
" FOR NEW FACILITIES. 

PROVIOE THE DATE 
(yr.. ma., A day) OPERA
TION BEGAN OR IS 
EXPECTED TO BEGIN 

V«». . MO. OAT 

_u_ 74 .'1 7« 77 ? •  APPLICATION (place an "X" below and complete Item I above) 
D ' .  F A C I L I T Y  H A S  I N T E R I M  S T A T U S  
_7_2_ '•! 

III. PROCESSES - CODES AND DESIGN CAPACITIES' 
•  2 .  F A C I L I T Y  H A S  A  R C R A  P E R M I T  

A" H™!™ v' th® COd® the list of proc?" codes below that best "escribes each process to be used at the facility. Ten lines are provided for 
e"*e"fg ? "l®5 are "^d^d. enter the c°deW in the space provided. If a process will be used that is not included in the list of codes below then describe the process (including its design capacity) in jhe space provided on the form (Item lll-C). 

B. PROCESS DESIGN CAPACITY — For each code entered in column A enter the capacity of the process. I. AMOUNT — Enter the amount. AMOUNT — Enter the amount. 
2- U>yIT £F fiEA£U,RE- For c®? emount entered in column B< 1). enter the code from the list of unit measure codes below that describes the unit of measure used. Only the units of measure that are listed below should be used. 

PRO
CESS 

-CODE DESIGN CAPACITY PROCESS PROCESS 
Storage: 

'barrel drum, etc.) SO 

APPROPRIATE UNITS OF 
MEASURE FOR PROCESS 

DESIGN CAPACITY 
PRO
CESS 
COPE 

T A  
WASTE PILE 

SURFACE IMPOUNDMENT 

Dhnnrat; 
INJECTION WELL 
LANDFILL 

LAND APPLICATION 
OCEAN DISPOSAL 

SURFACE IMPOUNDMENT 

UNIT OF MEASURE 

GALLONS OR LITERS 
Hill SALLONS OR LITERS 
SOS CUBIC YARDS OR 

CUBIC METERS 
S04 GALLONS OR LITERS 

D79 GALLONS OR LITERS 
DSO ACRE-FEET (the volume that 

would cover one acre to a 
d e p t h  o f  o n e  f o o t )  O R  
HECTARE-METER 

DSI ACRES OR HECTARES 
DS2 GALLONS PER DAY OR 

LITERS PER DAY 
08S GALLONS OR LITERS 

Treatment: 
TANK 

SURFACE IMPOUNDMENT 

INCINERATOR 

OTHER (Use for physical, chemical, 
thermal or biological treatment 
processes not occurring in tanks, 
surface impoundments or inciner
ators. Describe the processes in 
the space provided: Item III-C.) 

APPROPRIATE UNITS OF 
MEASURE FOR PROCESS 

DESIGN CAPACITY 

T01 GALLONS PER DAY OR 
LITERS PER DAY 

T02 GALLONS PER DAY OR 
LITERS PER DAY 

T03 TONS PER HOUR OR 
METRIC TONS PER HOURl 
GALLOHS-PCajtfOUROR 
LITERS PER HOUR 

T04 GALLONS PER DAY OR 
LITERS PER DAY 

UNIT OF 
MEASURE 

CODE 
GALLONS-
LITERS . . 

UNIT OF MEASURE 
UNIT OF 

MEASURE 
CODE UNIT OF MEASURE 

• G 

UNIT OF 
MEASURE 

CODE 
LITERS PER DAY 
TONS PER HOUR 
METRIC TONS PER HOUR 
GALLONS PER HOUR 

_- - LITERS PER HOUR 

0th«^nhO,|d4fSt^r^,!T,TN^ •" U^mn"n° numbar* *-> and X  * t^ow): A facility has two storage tanks, one tank can hold 200 otner can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour. 

CUBIC YARDS . 
CUBIC METERS 
GALLONS PER DAY 

7TT 
. Y 
. C . u 

. V . o . w 

. E 

. h 

ACRE-FEET 
HECTARE-METER. 
ACRES 
HECTARES 

A 
F 
b 
Q 

gallons and the 

D U P  

- = 

JZ 

A. PRO
CESS CODE 

(from list 
above) 

B. PROCESS DESIGN CAPACITY 

I. AMOUNT 
(ipecify) 

2 .  U N I T  
O F  M E A  

S U R E  
(enter 
code) 

FOR OFFICIAL USE ONLY 

Ct Id m 
H -iz 

A. PRO CESS CODE 
(from list 
above) 

B. PROCESS DESIGN CAPACITY 

I .  A M O U N T  
2. UNIT 

OF MEA
SURE 
(enter 
code) 

FOR OFFICIAL USE ONLY 

0 2 

X-2 T  0  

600 

20 

5 , 5 0 0 0  O O  

10 

EPA Form 351(K3 (6-80) 
PAGE 1 OF 5 CONTINUE ON REVERSE 



Continued from the front. 

L PROCESSES (continued) 
I C. SPACE FOR AOOITIONAL PROCESS COOES OR FOR DESCRIBING OTHER PROCESSES (code "T04"). FOR EACH PROCESS ITNTMREO HERE 

INCLUDE DESIGN CAPACITY. 

tv. description of hazardous wastes 
I A. EPA HAZARDOUS WASYE NUMBER — Enter the four- igit number trom 40 CFR, Subpart D for each listed hazardous waste you will handle. It you 

handle hazardous wastes which are not listed in 40 CFR, Subpart D, enter the four—digit humberM from 40 CFR, Subpart C that describes the characteris
tics and/or the toxic contaminants of those hazardous wastes. 

ESTIMATED ANNUAL QUANTITY — For each listed waste entered in column A estimate the quantity of that waste that will be handled on an annual 
basis; For each characteristic or toxic contaminant entered in column A estimate the total annual quantity of all the non—listed waste (s) that will be handled 
which possess that characteristic or contaminant. 

UNIT OF MEASURE — For each quantity entered in column 8 enter the unit of measure code. Units of measure which must be used and the appropriate 
codesare: 

ENGLISH UNIT OF MEASURE _cqqf_ METRIC UNIT OF MEASURE CODE 
P O U N D S .  KILOGRAMS . . 

METRIC TONS . 
K 
M 

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required Units of measure taking into 
account the appropriate density or specific gravity of the waste. 

PROCESSES 
1. PROCESS CODES: 

For listed hazardous waste: For each listed hazardous waste entered in column A select the codoM from the list of process codes contained in Item III 
to indicate how the waste vjill be stored, treated, and/or disposed of at the facility. 
For non—listed hazMdous wattes: For each characteristic or toxic contaminant entered in column A, select the code(sl from the list of process codes 
contained in Item III to indicate all the processes that will be used to store, treat, and/or dispose of all the non—listed hazardous wastes that possess 
that characteristic or toxic contaminant. 
Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three as described above; (2) Enter "000" In the 
extreme right box of Item IV-OI1); and (3) Enter in the space provided on page 4, the line number and the additional coda(s). 

2. PROCESS DESCRIPTION: If a Code is not listed for a process that will be used, describe the process in the space provided on the form. 

I NOTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER - Hazardous wastes that can be described by 
[more than one EPA Hazardous Waste Number shall be described on the form as follows: 

1. Select one of the EPA Hazardous Waste Numbers and enter it in column A. On the same line complete columns B.C. and O by estimating the total annual 
quantity of the Waste and describing all the processes to be used to treat, store, and/or dispose of the waste. 

2. In column A of the next line enter the other EPA Hazardous Watte Number that can be used to describe the waste. In column 012) oh that line enter 
"included with above" and make no other entries on that line. 

3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste. 

fXAMPLE FOR COMPLETING ITEM IV (shown in line numbers X-1. X-2, X-3, and X-4 below) — A facility Will treat and dispose of an estimated 900 pounds 
er year of chrome shavings from leather tanning and finishing Operation. In addition, the facility will treat and dispose of three non—listed wastes. Two wastes 

I are corrosive only and there will be an estimated 200 pounds per year of each waste. The other waste is corrosive and ignitable and there will be an estimated 
' 100 pounds per year of that waste. Treatment will be in an incinerator and disposal will be in a landfill. 

•so 
-JZ 

A. EPA 
HAZARD. 
WASTENO 
(enter code-) 

(-1 

x-2 

x-4 

K 

D 

D 

D 

B. ESTIMATED ANNUAL 
QUANTITY OF WASTE 

900 

400 

100 

C .  U N I T  
O F  M E A 

S U R E  
(enter 
code) 

D. PROCESSES 
P R O C E S S  C O O E S  

(enter) 

T 0 3 
I I 

T 0 3 
—i—r-

T 0 3 

i i 
D 8 0 

i i 
D 8 0 

i r i r 

n—r ~i—r 

—'—i—r 
D 8 0\ 

Z .  P R O C E S S  D E S C R I P T I O N  
( i f  a code u not entered in D(l)) 

included with above 

|PA Form 3510-3 (6-80) 
PAGE 2 OF 5 CONTINUE ON PAGE 3 



IContinued from page 2. 
NOTE: Photocopy thispeg* before completing t vw more than 26 war re* to list. Form Approved OMB No. 1S8-S80004 

CONTINUE ON REVERSE 

(enter "A , "3". "C", etc. behind the "3" to identify photocopied pages) 



Continued from the front. 

ik  I, description of hazardous wasws ( :inued) 
use this space to list additional. process codes from item d(l ) on pagtt 

THIS IS A RESEARCH FACILITY WHERE CHEMICALS OF ALL TYPES ARE USED IN SYNTHESIS. WE 
ARE AWARE OF THE PRESENCE OF SMALL QUANTITIES OF THE FOLLOWING CHEMICALS [LISTED IN 
40 CFR 261.33(e) & (f)] ON OUR LAB SHELVES. THEY COULD REASONABLY BE EXPECTED TO BE 
OFFERED PER SE FOR DISPOSAL AS HAZARDOUS WASTE AT SOME FUTURE POINT IN TIME. 

P053 
P100 
P106 
U039 

U044 
U054 
U080 
U122 

U123 
U147 
U169 
U196 

U219 
U223 
U226 
U228 

EPA l.D. NO. (enter from page 1) 

J D 0 5  2  4 4 9 0 2 2  

••FACILITY DRAWING 
ATTACHED All exiting facilities must include in the space provided oh page 5 a scale drawing of the facility (see instructions for more detail). «PHOTOGRAPHS 

I existing facilities must include photographs (aeriai or ground—level) that clearly delineate all existing structures; existing storage. 
treatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail}. ATTACHED 

. FACILITY GEOGRAPHIC LOCATION 
LONGITUOC (degree*, minute*, 6 second*) 

/ certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached I'jjments, and that based on my inquiry of those individuals immediately responsible for obtaining the information, / believe that the 
emitted information is true, accurate, and complete. / am aware that there are significant penalties for submitting false information, 
luding the possibility of fine and imprisonment. 

A.  NAME (print or type) 

INNETH P. MITCHELL 
GENERAL MANAGER 

b<et> 
ft ei* 

0 .  S I G N A T U R E  

A?# /xj&tf 

C .  D A T E  S I G N E D  

/'//J/ft 
X. OPERATOR CERTIFICATION 

Krtify under penalty of Iaw that / have personally examined and am familiar with the information submitted in this and all attached 
uments, and that based on my inquiry of those individuals immediately responsible for obtaining the information, / believe that the 
rutted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 

ncluding the possibility of fine and imprisonment. 
4 A M E  (print or type) 0 .  S I G N A T U R E  C .  D A T E  S I G N E O  

IW-' 

I A. If the facility owner is also the facility operator as listed in Section VIII on Form 1, "General Information", place an "X" in the box to the left and 
skip to Section IX below. RESEARCH BUILDING 

B. If the facility owner is not the facility operator as listed in Section VIII on Form 1, complete the following items: AND 
OPERATED BY: 

I 
Form 3510-3 (6-80) 

P A G E  4  O F  5  CONTINUE ON PAGE 5 





- '-J-solve jr _ lab netewry' storage 
I 

socio (wa«r« 
cou.k>m abta 

M"*Z_L.AB WASTE 
^ PETEIOTIOTJ T^W|< 

A AOOBO CAB re 
£e7£sJT'0 T/CAJ/C 

A AOoeo A/^>V A OP/ r/ o^/J 
0* we WAY 4 p*<KtNC LOT 

SYM. REVISION DESCRIPTION OWN. APP. 

NOPCO CHEMICAL CO. 
NEWARK, N. J .  

BY DATE 
DRAWN 

BY DATE 
APPROV. 

CH'KED APPROV. 

DESCRIPTION 

P L O T  P L A A J  
MOUL P  1 3  T O W A /  P L A N T  

loc. •;ok< .'iwn -v scale /" > • i'o.q 
JOB NO. DWO. NO. 

ITJJc n-BY-147-2 
PAGE 5'OF 



.'••'x- -'a v jxn ruk**;/ ' i f i ?4iyyi • t\; : .-n/,-• ' r/t. 

/X 
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Henkel) HENKEL CORPORATION 
ORGANIC PRODUCTS DIVISION 

300 Brookside Avenue. Ambler. PA 19002 
(215) 628-1000 
Telex: 6851092AMCHM UW 

June 1, 1987 

Mr. Ernest J. Kuhlwein, Jr. 
State of New Jersey 
Department of Environmental Protection 
Division of Hazardous Waste Management 
401 East State Street 
CN 028 
Trenton, NJ 08625 

Dear Mr. Kuhlwein: 

Re: Change of Ownership — Morristown Facility NJD 052449022 

Please find attached a revised Part A Form 1 and the Alternative 
Information Statement, which reflect the change of the Morristown facility 
NJD 052449022. This submittal is in response to your letter of May 11, 
1987, requesting this information. 

Previous Owner of Record: 

Oxy Process Chemicals, Inc. 
P. O. Box 4020 
Darien, CT 06820 

Previous Operator of Record: 

Oxy Process Chemicals, Inc. 
350 Mt. Kemble Avenue 
Morristown, N J 07960 

Present Owner/Operator: 

Henkel Process Chemicals, Inc. 
350 Mt, Kemble Avenue, CN 1931 
Morristown, NJ 07960 

The person responsible for environmental affairs at the facility is: 

Sandra Schilion, Laboratory Supervisor 
(201) 267-1000 

All other operations with respect to permitting requirements remain 
unchanged. 



Mr. Kuhlwein 
June 1, 1987 
Page 2 

As per my discussions with Mr. George Mejia, of your department, you 
will be receiving verification of insurance coverage under separate cover. 
Should you have any further questions, please contact me at (215) 628-1417. 

Sincerely, 

i 
Gary J. Shelby, P.E. 
Environmental Engineer 

GJS:mg 
Attachment 



Ifill—in areas are spaced Tor eats woe. i.e.. 12 cnaracters/incfi! 
FORM 

GENERAL 
4>ERr\ 

U.S. ENVIRONMENTAL PROTECTION AGENCY 

GENERAL INFORMATION 
Consoiidavcd Permto Program 

(Read the "General Instructions" before starting.) 

-orm Aoorovea OMB fac. 15d-fi0175 

I. EPA 1.0. NUMBER • 
r—rsgir mrvif 

F|n j d 0 5 2 4 4 9"0 2 2 fr 

\ \ \ \ \ \ 
. I. EPA I.O. NUMBER 

\ \ \ \ \ \  
L1TYNAME kill. FACI ^ 

x-x 
. \ \ \ \ \ \ 

FACILITY 
. V* MAILING ADDRESS 

W \ \ N  

II. POLLUTANT CHARACTER ISTTCS 

G E N E R A L .  I N S T R U C T I O N S  
If a preprinted laoel has been provided, affix 
it in die designated space. Review die inform
ation carefully; if any of it is incorrect, cross 
through it and enter the correct data in the 
appropriate fill—in area below. Also, if any of 
the preprinted data is aosant (tna area to the 
left of the label soece lists the information 
mat should aooeerl. please provide it in the 
proper fill-in steals) oeiow. If the label is 
complete and correct, you need nor complete 
Items I, III, V, and VI (axcaot VLB which 
must be completed regardless!. Complete all 
items if no laoel has been provided. Refer to 
the instructions for detailed item descrip
tions and for the legal authorizations under 
which this data is collected. 

instructions: complete a through j to determine whether you need to submit any permit application forms to the epa. if you answer "yes" to any 
questions, you must submit this form and the supplemental form listed in the parenthesis following the question. mark "x" in the box in the third column 
if the supplemental form is attached. if you answer "no" to each question, you need not submit any of these forms. you may answer "no" if your activity 
is excluded from permit requirements: see section c of the instructions. see also. section • of the instructions for definitions of bold-faced terms. 

SPEC! PIC QUESTIONS 
M A B K  '  

A. Ir this, facility e. publicly owned UiaeuneuL works 
which results in »• discharge to eaies of the LLS.? 
(FORM 2Af 

SPECIFIC QUESTIONS 
m*rk. -X' 

b " j  —  
B. Does, oc will this facility feither existing or proposedi 

include' a: concentrated animal feeding operation or 
aquatic. anHnal-productiorrfacility which results in a 

to waters of the U.S.? (FORM 2B) 
is tnis. a facility wmcn currently results, in 
to waters of the 11S. other than those described in 
A or B above? (FORM 2C) 

•. is tnis a proposed facility iatner men mose aescnoad 
in A or B aboveI which will result in a discharge to 

of the LLS.7 (FORM 2DI 
E. Does or will this facility treat, store, or dispose of 

hazardous wastes? (FORM 3) 

Do you or win you iniect a: tnis raciuty any produced 
water or other fluids which are brought to the surface 
itr connection with conventional oil or natural gas pro
duction, iniect fluids used for enhanced recovery of 
oil or natural gas, or inject: fluids for storage of liquid 
hvdrocaroons? (FORM 4) 

F. Do you or will you intact at this facility industrial or 
municipal affluent below the lowermost stratum con
taining, within one quarter mile of the well bore, 
underground sources of drinking water? (FORM 4) 

I X I 
i i 

H. Do you or will you inject at this facility fluids for soe-
cial processes such as mining of sulfur oy the Frasch 
process, solution mining of minerals, in situ comous-
tion of fossil fuel, or recovery of geotheiuial energy? 
(FORM 4) 37 : >• I is tni* facility- a propqsso. staponavy loures wmcn is 

one- of the 28. industrial categories listed, in the in
structions. and which wilL potentially emit 100 tons 
per year of- any- air pollutant regulated- under the 
Clean: Air Act and may affect or be located irr an 
attainment area? (FORM 51 

J. Is tnis facility a proposed stationary source wmcn is 
NOT one of the 28 industrial categories listed in the 
instructions and which will potentially emit 250 tons 
per year of any air pollutant regulated under the Clean 
Air Act and may effector be located in an attainment 

I? (FORM 5) 

epa rorm 3510-1 16-801 
CONTINUE ON REVERSL 



~VI L SIC CODES 14-digrt. in order of oriaritvi 

Industrial Organic Chemicals 
Not Elsewhere Classified 2 8 2 ii 

I 

I 

I 

I 

/nu OPERA-TOR INFORMATION 
Plastic Materials and Resins 

NAMC 
H 1 ' ' ' ' ' ' ' ' 1 1 1 1 1 * ' 1 * 1 i < ' > • 1 » * . i i . i i i i , i i i 
i j H E N K E L  P R O C E S S  C H E M I  C  A  L  S  I N C  

B. Is tn« nam# Jtrttd In 
lT«m VII|>a aico tn« 

20 YES • NO 

grATUS °F W»«TOg (Enter-the appropriate-temr into the answer box: if "Other", specify.) D. PHONC iarea code A no.) - FEDERAL. 
S - STATE 
P -PRIVATE 

M • PUSLJC (other then federal or state) 
O — OTHER (specify) 

(specify) 

.sntecrcRR.a. box 

3  5  0  M  T  K  E  M  B  L '  E  A V E N U E  C  N  1  9  3  1  '  

7j m' o r!r' I s t' o w n 
F. CITY Oil TOWN 

I  t  t  I  I  I  

I. EXISTING ENVIRONMENTAL PERMITS' 
*•- wfOCS (Discingpa. lu Surface Watery 

2 0 1 2  6  7  
** - >i I n 

1 0  0  0  

c. STATE H. XIP CODE 

0  7  9  6  0  
IX. INDIAN LAND. 
Is me facility located on Indian lands? 
• YES" QG NO 

he outline of-the facility, the location ot eachof its exh^gST" 

IL NATURE OF BUSINESS tonWa-e brief-aescnptroZ? 

•peaunsnt; 
•vater bodi 

li 

I 

I 

I 

I 

At Henkel Process Chemicals, Inc., administrative and laboratory facilities, a number of 
activities occur such as sales and marketing, technical service, research and development, 
laboratory product testing, purchasing, data processing, and accounting. The products 
developed and tested are sold to a variety of markets including paper, textiles, paint, 
coatings, concrete, oil drilling, agriculture, cosmetics, plastics, rubber, adhesives, 
and tanning. 

II. CERTIFICATION Isooinxtmctioruf 

SK22W*nsrsubnuned in ** app'icat,on and a" 
plicationr I believe thar the .hfoLSTs ^™b'*f°^i»in<! the information contained in the 

ifse information, including the possibility of fine and imprisonment. T* are "Snificant penalties for submitting 

I
n~~C A OFFICIAL T'TL£,W< or pnnt)  a.  S.CNATUR. 

Sandra J. Schillon ^ " 
Plaint Coordinating Supervisor neville mcdonald, vp, manqf. 

3MMENTS FOR OFFICIAL USE ONLY"^HBBi 
'  '  '  1  '  '  '  '  T — T — I - ,  ,  ,  ,  ,  ,  ,  ,  



§tatr of 5feui ilcrspy 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF WASTE MANAGEMENT 
32 E. Hanover St., CN 028, Trenton, N.J. 08625 

MARWAN M. SADAT. P.E. 
DIRECTOR 

RICHARD C SALKIE. P E 
ASSOCIATE DIRECTOR 

ALTERNATIVE INFORMATION STATEMENT 

Under the New Jersey Administrative Code, Title 7, Chapter 26, 
Subchapter 12, Section 2(h)—N.J.A.C. 7:26-12.2 (h)—the information 
required on this form must be submitted by any entity (individual, 
partnership), corporation) applying for a pennit to operate a haTarr^^ 
waste treatment, storage and/or disposal facility. This fnrm and any 
necessary supplemental pages must be submitted along with a letter of 
intent at least ninety (90) days prior to formal permit for 
the establishment of a new facility, For witrHrig fagiii-t-iog (as 
defined by this Department), the farm must be submitted ninety (90) 
days prior to the permit application. 

All items must be addressed; if your response to any section is 
negative, so indicate by entering "none". If space is 
required for any section, append supplemental pages to this form and 
note the fact in the space provided in the referenced section. 

X'ViiluzH 'XJ bUQttfic this icon with all required infi unwHm will result 
ill a delay In processing and reviewing your application as, under 
regulation, such procedures may not ccmnence until a complete 
Alternative Information Statement has been received. 

New Jersey Is An Equal Opportunity Employer 
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ALTERNATIVE INFORMATION STATEMENT 

Name, address and identification of business concern seeking a permit: 
350 Mt. Kemble Avenue 

NAME Henkel Process Chemicals, Inc.ADDRESS Morristown, NJ 07960 
NEW JERSEY STERN-TAX IDENTIFICATION NUMBER (if applicable) n7a 
FEDERAL EMPLOYER IDENTIFICATION NUMBER (FEID) 95 4061821 

s e c t i o n  i . a  

Enter the names, addresses, positions, and Social Security Account 
Numbers (S5AN) of all officers, directors, or partners of the busi
ness concern seeking a permit: 

Name 
Dieter H. Ambros 

Harald P. Wulff 

Howard W. Gross 

Address Position 
Larchenweg 7, D-4010 Chairman 
Hilden, West Germany 
1131 Springmont Cir. Director 
Bryn Mawr, PA 
18 Reiner Place President 
Englewood Cliffs, NJ 

S5AN 
413-64-3754 

556-86-4111 

071-22-4104 

if additional pages are appended, indicate page numbers here 3 

SECTION I.b 

Enter the names, addresses, and identification numbers (SSAN for 
individual, and Stern ID or FEID for business) of all persons or 
business concerns holding more than ten percent (102) of the equity 
in, or more than ten percent (102) of the liability of, the business 
concern seeking a permit: 
Name Address jp Number 
Henkel Corporation 300 Brookside Ave.. Ambler, PA 19002 41-0957894 

if additional pages are appended, indicate page numbers here 



Section I .a  -  Continued 

Name 

Ernest  G. Szoke 

Phil ip R. Mahaney 

Address 

482 Shady Retreat  Rd.  
Doylestown, PA 

8 Stoney Hil l  Rd.  
Brookside,  NJ 

Posi t ion 

Treasurer  

SSAN 

Secretary 185-26-9692 

284-30-1644 



REFERENCE NO. 7 



Q a- j do y y f 02- 2. 

ENVIRONMENT AL PROTECTION AGENCY 
HAZARDOUS WASTE PERMIT APPLICATION 
CONSOLIDATED PERMITS PROGRAM 
FORM 3 P.CRA 

VI. PHOTOGRAPHS 

This envelope contains twenty (20) 2-1/2" 5" 
black-and-white photographs of all existing 
hazardous waste storage facilities at this 
location: 

a. Inside Solid Waste Handling Area -
Applications Building 

b. Outside Storage Shed "B" 

c. Inactive Laboratory Waste Water Retention/ 
Aeration/Settling Pit Behind Fire Road of 
Main Building. 

Submitted by: DIAMOND SHAMROCK CORPORATION 
3 50 Mt. Kemble A.venue 
Morristown, New Jersey 07960 
201-267-1000 

irA Identification Number NJDC524490 

10/28/80 





SOLID WASTE HANDLING AREA (SWHA). 

Closed cage on the right. 
Additional drum storage area in aisle. 

1 0 - 8 - 8 0  

SOLID WASTE STORAGE AREA 

Additional storage in the main aisle 
across from caged SWHA. Drums used 
to pack containerized lab waste. 

1 0 - 8 - 8 0  

OLID WASTE HANDLING AREA 

ull pails (with hah room number) 
£*£• wrought :IGITG lor GGo:r0c<3."cion 
nd packing. 





SOLID WASTE HANDLING AREA 

Drums used to admix non-hazardous 
liquid lab waste and containerized 
non-hazardous lab waste in view. 
Also shelf holding hazardous chemical 
segregation pails. 

10-8-30 

SOLID WASTE HANDLING AREA 

Shelf holds "red" hazardous chemical 
segregation pails. 

1 0 - 8 - 8 0  

SOLID WASTE HANDLING AREA 

Area behind cage used for storage 
of packing materials and vermiculite 
absorbent. 

1 0 - 8 - 8 0  





7. SOLID WASTE.HANDLING AREA 

Outside area North of cage can be 
used co store up to 10 full drums 
of chemical waste. 

10-3-80 

8. APPLICATIONS BUILDING 

Textile area allows storage of 20 
drums of chemical waste in event 
of an emergency. 

1 0  -  8  -  8  0  

, r  

APPLICATIONS BUILDING 

"'annin.Q area allows storage of  1-
drums of cnemica! aste - /~nc 
o f an ernergency. 

lu—8-80 





10. APPLICATIONS BUILDING 

of 30 drums of chemical 
event of an emergency. * uti j_n 

10—3—80 

/a 

11. APPLICATIONS BUILDING 
Main aisle running past SWHA. 
Other open areas would permit 
storage of drums of chemical 
waste if needed. 

1 0 - 8 - 8 0  

12. OUTSIDE STORAGE SHED "3" 

Front view of Shed "3", snowing 
chainlink fence front, Barbed 
wire protection on top and 
padlocked door. 

10-8-80 





13. OUTSIDE STORAGE SHED "B" 

Showing drums of chemical waste 
ready for shipment to disposal 
site. Mote: Other means of 
access on north side. 

1 0 - 8 - 8 0  

/3 

14. OUTSIDE STORAGE SHED "3" 

Other half of shed available for 
drummed chemical waste storage. 

1 0 - 8 - 8 0  

15. OUTSIDE STORAGE SHED "3" 

Grounding cable has been run t'nrouah 
from Shed "A" so working drums of 
waste solvent can be properly 
grounded. 

lO—8—80 

/.it 





17. OUTSIDE STORAGE SHED "B" 

Showing its distance from the 
Applications Building, Main 
Building, and parking lot. 

1 0 - 8 - 8 0  

18. OUTSIDE RETENTION PIT 

Head_on view of now-inactive lab 
waste water retention/aeration/ 
settling pit behind the fire road 
of Main Building. 

10-8-80 

19. OUTSIDE RETENTION PIT 

Empty concrete pit; area totally 
enclosed with high cnainlink fence 
and a padlocked door. 

1 0 - 8 - 8 0  





16. OUTSIDE STORAGE SKED "3" 

Accumulation of drums awaiting 
pickup tor landfill disoosal. 

10-3-80 

/6 

00. OUTSIDE RETENTION PIT 

Weed infested area surrounding 
concrete pit. Shows front access. 

Iu-8-80 

20 
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UJS 

§tate n! Neui Jersey 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

DIVISION OF WASTE MANAGEMENT 
32 E. Hanover St., CN 028, Trenton, N.J. 08625 

or. marwan m. sadat. p.e. 
director . 

richard c. salkie. p.e. 
associate director 

Hadley Bedbury 
Diamond Shamrock Chemicals Company 
1149 Ellsworth Drive 2 3 APR 1986 
Pasadena, Tx 77501 

Dear Mr. Bedbury: 

RE: Delisting for Diamond Shamrock Chemicals Company, Morristown, NJ 
NJD 052449022 

The Department has reviewed the February 7, 1986 delisting request for Diamond 
Shamrock Chemicals Company, Morristown (the facility) from hazardous waste 
treatment, storage, and disposal (TSD) facility status to hazardous waste 
generator status. 

"•V 

On November 3, 1980, the facility filed a Part A permit application with the 
USEPA for greater than 90 days drum container storage at 5,500 gallons capacity. 

On February 28, 1986, the facility was Inspected by the Department. Hazardous 
waste drum storage for less than ninety (90) days occurs on a cement pad which 
is fenced and covered by a roof. 

The facility identified by USEPA identification number NJD 052 449 022 is 
excluded from applicable TSD facility requirements under N. J.A.C. 7:26-1 et.seq. 
provided that hazardous waste drum/container storage occurs for less than 90 
days and the conditions for this exclusion under N.J.A.C.7:26-9.3, "Accumulation 
of Hazardous Waste for 90 Days or Less" are maintained by the facility. These 
conditions are as follows: 

1. All such waste is, within 90 days or less, shipped off-site to an 
authorized facility or placed in an on-site authorized facility, as 
defined at N.J.A.C.7:26-1.4. 

2. The waste is placed in containers which meet the standards of N.J.A.C. 
7:26-7.2 and are managed in accordance with N.J.A.C.7:26-9.4(d). 

.W i t  Jersey Is An Equal Opportunity Employer 
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3. The dace upon which each period of accumulation begins is clearly marked 

N.J.A.C. 7.: 26-9.6 and 9.7 concerning preparedness and prevention, 
contingency plans and emergency procedures as well as N.J.A.C.7:26.9.4(g) 
concerning personnel training. 

This written acknowledgement of the exclusion of the facility from the New 
Jersey Department of Environmental Protection's list of existing hazardous waste 
TSD facilities is based expressly on the review of the aforementioned 
correspondence. This letter makes no claim as to the extent and physical 
conditions of the actual hazardous waste activities occurring at the site 
mentioned above. 

The issuance of this delisting letter by the Department does not indicate, or 
imply, and should not be construed as a waiver of any requirements pursuant to 
the New Jersey Water Pollution Control Act, N.J.S.A. 58:10A-1 et. seq. and 
regulations promulgated thereunder concerning the New Jersey Pollutant Discharge 
Elimination System, N.J.A.C. 7:14A-1 et. seq. If your facility is in any of the 
regulated categories identified in the above cited regulations, you are hereby 
directed to apply for any and all permits necessary within ninety days to the 
Bureau of Ground Water Discharge Permits, CN 029, Trenton, New Jersey, 08625. 

Diamond Shamrock Chemical Company's hazardous waste facility above is no longer 
included in the Department's list of "existing facilities" (see N.J.A.C. 
7:26-1.4 and 12.3) and therefore does not need to conform with the interim 
operating requirements of N.J.A.C.7:26—9 et. seq. for "existing facilities 
which would include the TSD facility annual report. It is the facility's 
responsibility to operate within the conditions mentioned above. To operate a 
hazardous waste facility without prior approval from the Department is a 
violation of the Solid Waste Management Act N.J.S.A. 13:IE—1 et. seq. 

If you have any questions on these matters, please contact my office at (609) 
984-4892. 

Very truly yours 

t Chief 
Bureau of Hazardous Waste Engineering 

EP6:rr 
c. Angel Chang, USEPA 



REFERENCE NO. 10 



* 
COMPUTER SIMULATION MODEL OF THE 

PLEISTOCENE VALLEY-FILL AQUIFER IN 

SOUTHWESTERN ESSEX AND SOUTHEASTERN 

MORRIS COUNTIES, NEW JERSEY 

U.S.  GEOLOGICAL SURVEY 

Water-Resources  Invest igat ions 76-25 

Prepared in cooperation with 

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL 

PROTECTION, DIVISION OF WATER RESOURCES 



COMPUTER SIMULATION MODEL OF THE 

PLEISTOCENE VALLEY-FILL AQUIFER IN 

SOUTHWESTERN ESSEX AND SOUTHEASTERN 

MORRIS COUNTIES, NEW JERSEY 

By Harold Meisler  

U.S.  GEOLOGICAL SURVEY 

Water-Resources  Invest igat ions 76-25 

Prepared in cooperation with 

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL 

PROTECTION. DIVISION OF WATER RESOURCES 

May 1976 



COMPUTER SIMILATION MODEL OF THE 
PLEISTOCENE VALLEY-FILL AQUIFER IN 
SOUTHWESTERN ESSEX AND SOUTHEASTERN 

MORRIS COUNTIES, NEW JERSEY 

by 

Harold Meisler 

ABSTRACT 

A finite-difference digital computer model was developed to simulate 
a buried valley-fill aquifer in southwestern Essex and southeastern Morris 
Counties, N.J. Withdrawal from this aquifer and from the adjacent 
consolidated-rock aquifer has increased from an estimated 5 million 
SalJ°na Per daY (0,22 cubic metres per second) during the period 1900-29 
to 28.5 million gallons per day (1.25 cubic metres per second) during the 
period 1972-73. 

The valley-fill aquifer consists chiefly of outwash sand and gravel 
deposited in an interconnected series of valleys during the last glaciation 
A total length of about 20 miles (32 kilometres) of valley-fill aquifer 
has been simulated. The aquifer is typically 0.5 to 1.5 miles (0.8 to 
2,4 kilometres) wide and ranges in thickness from 0 to 100 feet (30 metres) 
Glacial till, lacustrine clay and silt, and swamp muck ranging in thickness 
from about 10 to 80 feet (3 to 24 metres) overlie the valley-fill aquifer 
and function as a confining layer. 

The bedrock underlying and adjacent to the valley-fill aquifer 
belongs to the Newark Group of Triassic age. It consists of lava flows, 
referred to as Watchung Basalt, interbedded with shale and sandstone of 
the Brunswick Formation. The bedrock and valley-fill aquifer are in 
hydraulic connection. 

The model simulates the valley-fill material as an artesian aquifer 
overlain by a semiconfinihg layer, but it allows for conversion to water-
table conditions when the water level falls below the top of the aquifer. 
The bedrock between the valley-fill deposits is represented aa an 
unconfined aquifer in which saturated thickness remains much greater than 
drawdown and its transmissivity can therefore be considered constant. 
It is assumed that a lateral hydraulic connection exists between the 
bedrock aquifer and the valley-fill aquifer along the Valley walls but 
that bedrock beneath the valley-fill aquifer is impermeable. 



Values of hydraulic properties of the valley-fill aquifer used in 
the model are: hydraulic conductivity, 3 x 10" to 4 x 10 
second (78 to 105 metres per day) and specific storage, 4 x 10 ft 
(1.2 x 10"6 m"1). A specific yield of 0.16 is used if the simulated water 
level drops below the top of the aquifer during computer runs. Hydraulic 
conductivity of the semiconfining layer overlying the valley-fill aquifer, 
as used in the model, ranges from 7 x 10" to 4.9 x 10 feet per second 
(1.8 x 10"3 to 1.3 x 10"? metres per day). Release of water from storage 
in the semiconfining layer was not simulated. 

Values of hydraulic properties of the bedrock aquifer used in the 
model are: hydraulic conductivity, 3.6 x 10 to 6.0 x 10 feet per 
second (0.94 to 1.58 metres per day); thickness, 500 feet (152.4 metres); 
and coefficient of storage, or specific yield, 0.12. 

The model was calibrated by simulating the pumpage from 1900 through 
1971. For purposes of simulation this time interval was divided into 
seven pumping periods ranging from 3 to 19 years in duration. Calibration 
was based on comparison of computed water-level declines with declines 
measured in 12 observation wells during the latter part of the pumping 
history. Calibration of the model was more successful at some localities 
than at others. The model is adequately calibrated to be used for planning 
and predictive purposes for valley-fill aquifers in the East Hanover, 
Chatham, and Southern Millburn Valleys. The model is not calibrated or 
is poorly calibrated for valley-fill aquifers in the Northern Millburn, 
Slough Brook, and Canoe Brook Valleys. 

The model has been used to determine pumpage available from the 
valley-fill aquifer, based upon the criterion that water levels would 
stabilize at least 30 feet (9.1 metres) above the base of the aquifer. 
On this basis, the model indicates that pumpage of approximately 40 million 
gallons per day (1.8 cubic metres per second) or about 40 percent more than 
the 1972-73 rates could be obtained on a continuing basis. All this 
increase would have to occur in the East HanOVer and Chatham Valleys. In 
the other valleys, the amount of water pumped during 1972-73 either equals 
(Southern Millburn Valley) or exceeds the anticipated pumpage availability 
(Northern Millburn, Slough Brook, and Canoe Brook Valleys). 

INTRODUCTION 

Purpose and Scope 

Sand and gravel deposits of Pleistocene age have been an important 
source of water for communities and industries in southwestern Essex and 
southeastern Morris Counties (fig. 1) for several decades. Withdrawal from 
these deposits has increased from an estimated 5 Mgal/d (million gallons 
per day) [0.22 m3/s (cubic metres per second)] during the period 1900-29 
to approximately 28.5 Mgal/d (1.25 nr/s) during the period 1972-73. Yet 

2 
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virtually all this water was withdrawn from a buried valley-fill aquifer 
occupying (fig. 2 and plate 1) an area of approximately 20 mi (square 
miles) [52 km' (square kilometres)]. 

Because of increasing withdrawals accompanied by water-level declines, 
State and municipal officials and water-resources planners are concerned 
that the valley-fill aquifer may be overpumped locally. They wish to know 
where additional ground-water development can take place and how much 
ground water is available for future development. The purpose of the 
present study by the U.S. Geological Survey in cooperation with the 
Division of Water Resources of the New Jersey Department of Environmental 
Protection is to make a quantitative hydrologic analysis of the known 
buried valley-fill aquifer in southwestern Essex and southeastern Morris 
Counties in order to provide water-resources planners with the hydrologic 
basis to plan ground-water development and to allocate available water. 
The analysis is done by using a computer simulation model to provide 
estimates of the hydrologic effects of future ground-water ^evelopment. 
The model simulates an area of approximately 50 mi (130 km ) which 
includes not only the area of the buried valley fills but also adjacent 
land underlain by bedrock of Triassic age (plate 1). 

Geographic Setting 

Southwestern Essex and southeastern Morris Counties are located 
within the Triassic lowlands of the Piedmont Province. The area covered 
by the computer simulation model lies within the Passaic River basin. 
Most of the buried valley fills trend northeast-southwest and occur in 
topographically low areas beneath stream valleys and marshes (plate 1). 

The East Hanover Valley fill (valley names from Nichols, 1968a) 
underlies Black Meadows, Black Brook, and the Whippany River. The 
Millburn Valley fill underlies, in part, the Passaic River. Smaller 
buried valley fills (not named by Nichols, 1968a) occur beneath Slough 
Brook and Canoe Brook. The Chatham Valley fill runs transverse to the 
other valley fills and does not coincide with a topographic valley. It 
underlies.and parallels, in part, a northwest-southeast trending terminal 
moraine. 

Altitudes of land surface overlying the buried valley fills typically 
range from 180 to 240 ft [55 to 73 m]. The land surface is higher, 200 
to 360 ft (60 to 110 m), where the Chatham Valley fill is overlain by 
terminal moraine. Topographically higher areas underlain by bedrock of 
Triassic age flank the buried valleys. The altitude of the bedrock area 
between the buried valley fills ranges from 200 to 280 ft (60 to 85 m). 
West of the East Hanover Valley fill, the altitude of hills in the area 
underlain by the Brunswick Formation is generally 300 to 420 ft (90 to 
128 m). East of Millburn, Slough Brook, and Canoe Brook Valley fills, the 
altitude of Watchung Mountain, underlain by Watchung Basalt, is as much 
as 640 ft (195 m). 
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HYDROGEOLOGY 

Introduction 

Bedrock in the area of this study comprises the Brunswick Formation and 
Watchung Basalt of the Newark Group of Late Triassic age. Unconsolidated 
sand, clay, and gravel deposits of glacial, fluvial, and lacustrine origin 
of Pleistocene and Holocene age overlie bedrock throughout the area. 

Figure 3 shows a generalized geohydrologic section extending from 
northwest to southeast through the study area, illustrating the disposition 
of the major lithologic units and the nature of the ground-water flow 
pattern prior to pumping. The valley-fill aquifers are deposits of 
glacial outwash sand and gravel occupying preexisting valleys in the 
bedrock surface and overlain by semipermeable deposits of till, clay, 
silt, and swamp muck. Water occurs under unconfined conditions in the 
bedrock and under confined conditions in the valley-fill aquifers. 
Ground-water movement is generally from the high areas toward areas of 
discharge in the valleys. The discharge originally occurred entirely as 
seepage through the semiconfining layers, into swamps and streams, as 
shown in figure 3. At the present time, discharge by wells tapping the 
valley-fill aquifers has diverted some of the natural discharge. In some 
localities there has been a reversal of flow in the semiconfining 
materials, which now conduct leakage from the surface sources to the 
underlying aquifer. 

Consolidated Rocks 

The Brunswick Formation underlies most of the area (fig. 2). It 
consists of interbedded brown, reddish-brown, and gray shale, sandy shale, 
sandstone, and some conglomerate. Total thickness of the Brunswick 
Formation probably exceeds 6,000 ft (1,830 m) (Nichols, 1968b, p. 5). 
Three sheets of gray to black basalt are intercalated with beds of the 
Brunswick Formation. The middle sheet, which forms Second Watchung 
Mountain, occurs along the east edge of the study area in Essex County 
(fig. 2 and plate 1). The uppermost basalt sheet forms a discontinuous 
ridge cailled Ricker Hill in the study area. Each of the basalt sheets 
is made up of several lava flows. Scoriaceous zones occur at the top of 
many of the individual flows. The Watchung Basalt in Second Watchung 
Mountain ranges from 750 to 900 ft (230-275 m) in thickness; the uppermost 
Watchung Basalt ranges from 225 to 350 ft (70-105 m) in thickness 
(NichoTs, 1968b, p. 6). Sedimentary rocks and basalt sheets of the 
Newark Group dip west-morthwest at about 10 degrees. 
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The Newark Group is capable of yielding large quantities of water 
to wells. Yields of wells tapping the Brunswick Formation in Essex County 
reported by Nichols (1968b p. 13) range from 35 to 820 gal/min (gallons 
per minute) [2.2 to 52 1/s (litres per second)] and average 364 gal/min 
(23 1/s). Yields of wells tapping the Watchung Basalt in Essex County 
range from 7 to 400 gal/min (0.4 to 25 1/s) and average 116 gal/min 
(7.3 1/s) Nichols, 1968b, p. 13). Transmissivity of the Newark Group in 
Morris County is typically between 2,700 and 4,000 ft /d (250 and 370 m /d). 
The average coefficient of storage is about 0.0005 (Gill and Vecchioli, 
1965, p. 23). 

Water in the Newark Group largely occurs in the numerous fractures 
that intersect the rocks. This is especially true of the shale beds. 
Additional void space is provided in the sandstone beds where cementing 
material is lacking. Vesicles in the basalt add to the porosity resulting 
from the fractures. The best producing wells tapping the Brunswick Formation 
are for the most part between 300 and 400 ft (90 and 120 m) deep. 

Unconsolidated Deposits 

The unconsolidated deposits of Pleistocene age can be divided 
(Nichols, 1968b, p. 6, 20) into two general*categories; stratified drift 
and unstratified drift. The stratified drift includes buried valley fills 
of advance outwash and lacustrine silt and clay. The unstratified drift 
includes till or ground moraine and terminal moraine. Swamp muck of more 
recent age underlies most valley bottoms. 

Buried valley fill of advance outwash sand and gravel occupies 
preexisting valleys in southeastern Morris and southwestern Essex Counties 
(fig. 2). This valley fill constitutes the principal aquifer system in 
the area of this investigation (fig. 3). The valley-fill aquifer is as 
thick as about 100 ft (30 m). The width of the buried valley fills ranges 
from about 0.5 to 1.5 mi (0.8 to 2.5 tan) wide. Several of the buried 
valleys were named by Nichols (1968a). These are: East Hanover Valley* 
trending northeast-southwest in the western part of the study area; 
Chatham Valley, in the southern part of the area; and Millburn Valley in 
the eastern part of the area. Because of insufficient data, Nichols 
(1968a) did not connect the Millburn Valley in the northern part of the 
area with the Millburn Valley in the southern part. The two parts were 
joined for the simulation because of the strong probability that they are 
joined in actuality. 

The terminal moraine, which marks the southernmost extent of Wisconsin 
Glaciation, forms a northwest-southeast-trending ridge along the southwestern 
border of the study area (plate 1). The top of the terminal moraine is 
generally about 160 ft (50 m) higher than the surface of the much thinner 
till, which covers the study area north of the terminal moraine. The 
till, in conjunction with lacustrine and swamp deposits, functions as an 
overlying confining layer for the valley-fill aquifer. Thickness of this 
confining layer ranges from about 10 ft (3 m) in the northern part of 
the study area to about 80 ft (24 m) in the vicinity of Madison and 
Chatham. The till overlying the Triassic rocks is generally less than 
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Table 1. Ground-water withdrawal In southwestern Essex and southeastern Morris Counties 
(Sources of data: New Jersey Division of Hater Resources; Individual well owners; and Thompson, 1932) 

Owner's name 
and well number 

Lot at Ion Average pumping rate, in ft^/s Owner's name 
and well number Row Column 1900-29 1930-45 1946-52 1953-59 1960-65 1966-68 1969-71 

Livingston Township 
Hater Dept. No. 2 7 40 0.01 * 0.033 0.05 0.37 
Livingston Township 
Hater Dept. No. 1 8 38 0.80 * .20 * .26 .15 .12 
Livingston Township 
Hater Dept. No. 3 9 27 1.00 * 1.87 1.49 1.30 
Livingston Township 
Hater Dept. No. 5 10 28 .50 .65 .76 
Livingston Township 
Hater Dept. No. A 13 42 .02 * .25 .42 .29 
East Hanover Township 
Hater Dept. No. 1 14 14 .07 .57 
Livingston Township 
Hater Dept. No. 6 14 32 .06 .23 
Suburban Propane 15 8 0.001* .005* .007* .008 .008 .008 
Livingston Township 
Hater Dept. No. 7 15 27 .24 .51 
Sandoz Inc. No. 1 16 13 .08 * .10 * .11** .18 .23 
Sandoz Inc. No. 2 17 14 .08 * .10 * .11** .08 .19 
Sandoz Inc. No. 3 18 15 .12 * .18 * .23** .31 .43 
Livingston Township 
Hater Dept. No. 8 18 34 .04 

Aquifer 

Brunswick Formation 

Brunswick Formation 

Valley fill, Northern Millburn Valley 

Valley fill, Northern Millburn Valley 

Brunswick Formation 

Valley fill, East Hanover Valley 

Valley fill, Northern Millburn Valley 
Valley fill, East Hanover Valley 

Valley fill, Northern Millburn Valley 
Valley fill, East Hanover Valley 
Valley fill, East Hanover Valley 
Valley fill. East Hanover Valley 

Valley fill. Northern Millburn Valley 
* Estimated 
** Pumpage at this node 
Location of wells shown 

has not been reported. Value given is estimated from total pumpage for several nodes, 
in plate 1. 



Table 1. Ground-water withdrawal In southweatern Essex and southeastern Morris Counties—Continued 
(Sources of data: New Jersey Division of Water Reaources; Individual well owners; and Thompson, 1932) 

Owner1a name Location Average pumping rate. In ft^/s 
Aquifer 

and well number Raw Column 1900-29 1930-A5 19A6-52 1953-59 1960-65 1966-68 1969-71 
Aquifer 

Sandos Inc. No. A 
Sandoz Inc. No. 5 

19 

20 

15 

13 

0.29 

.19 

Valley 
Valley 

fill, East Hanover Valley 
fill, East Hanover Valley 

Morrlstown Water Dept., 
Black Brook No. 1 22 12 .59** Valley fill, East Hanover Valley 

E. Orange Water Dept., 
Canoe Brook No. A 
Wilbur B. Driver Co. 

22 

23 

A5 

1A 

0.05** 0.20** 

.02 

0.17 

.05 

.90 

.21 

Valley 
Valley 

fill, Canoe Brook Valley 
fill. East Hanover Valley 

Morrlstown Water Dept., 
Black Brook No. 2 2A 12 .59** Valley fill, East Hanover Valley 

E. Orange Water Dept., 
Canoe Brook No. 3 2A A5 .05** 1.00** 1.13 .76 Valley fill. Canoe Brook Valley 

Florham Park Water 
Dept. No. 2 26 17 .32** .50** .58 .75 Valley fill, East Hanover Valley 

Florham Park Water 
Dept. No. 3 26 20 .07 .013 Valley fill, East Hanover Valley 

E. Orange Water Dept. 
Slough Brook Well Field 27 A1 0.10 * 0.18** 0.16** .30** .07** .21** .17** Valley fill, Slough Brook Valley 

E. Orange Water Dept., 
Canoe Brook No. 2 27 A5 .10** 1.A0** 1.38 .95 Valley fill, Canoe Brook Valley 

E. Orange Water Dept., 
Slough Brook Well Field 28 A1 .10** .18** .16** .30** .07** .21** .17** Valley fill, Slough Brook Valley 

Florham Park Water 
Dept. No. 1 29 18 .16 .30 .30** .50** .56 .58 Valley fill, East Hanover Valley 

* Estimated 
** Pumpage at this node has not been reported. Value given Is estimated from total pumpage for aeveral nodes. 
Location of wells shown In plate 1. 



Table 1. Ground-water withdrawal In southwestern Essex and southeastern Morris Countles--Continued 
(Sources of data: New Jersey Division of Water Resources; individual well owners; and Thompson, 1932) 

Owner's name Location Average pumping rate, In ft'/s 
Aquifer and well number Row Column 1900-29 1930-45 1946-52 1953-59 1960-65 1966-68 1969-71 
Aquifer 

E. Orange Hater Dept., 
Braldburn No. 3 29 29 0.20 * 0.60** 1.40** 1.40** : 1.36** 1.74 2.08 Valley f 1, Southern Mlllburn Valley 
E. Orange Hater Dept., 
Slough Brook Hell Field 29 41 .10 * .18** .16** .30** .07** .21** .17** Valley f 1, Slough Brook Valley 
E. Orange Hater Dept., 
Braldburn No. 2 30 30 .20 * .60** 1.20** 1.20** 1.15** 1.51 1.42 Valley f 1, Southern Mlllburn Valley 
E. Orange Hater Dept., 
Canoe Brook No. 1 30 45 2.20 * 4.30 3.40 3.00** 1.40** .37 .48 Valley f 1, Canoe Brook Valley 
Horrlstown Hater Dept., 
Normandy Hell 31 6 .10 * .30 .40 .50 .35 .27 .18 Valley f 1, East Hanover Valley 
E. Orange Hater Dept., 
Braldburn No. 1 31 30 .20 * .40** .70** .70** .65** .84 1.42 Valley f 1, Southern Mlllburn Valley 
E. Orange Hater Dept., 
Dickinson No. 3 32 34 .20 * .50** .80** 1.30** 1.40** 1.65 2.09 Valley f 1, Southern Mlllburn Valley 
Allied Chemical Co. 33 5 .38 * .40 .42 Valley f 1, Chatham Valley 
E. Orange Hater Dept., 
Dickinson No. 1 33 31 .20 * .50** .80** 1.30** 1.40** 1.58 1.93 Valley f I, Southern Mlllburn Valley 
E. Orange Hater Dept., 
Dickinson No. 2 34 33 .20 * .40** .60** .60** .60** .66 .52 Valley f I, Southern Mlllburn Valley 
Orange Products, Inc. 34 38 .04 * .17 .17 Valley f 1, Southern Mlllburn Valley 
Esao Beaearch and 
Engineering No. 1 35 12 .10 * .45 .59 .54 Valley fill, Chatham Valley 

* Estimated 
** pumpage at this node has not been reported. Value given is estimated from total pumpage for several nodes. 
Location of wells shown in plate 1. 



Table 1. Ground-water withdrawal In southwestern Essex and southeastern Morris Counties—Continued 
(Sources of data: New Jersey Division of Hater Resources; Individual well owners; and Thompson, 1932) 

Owne r1s name Location Average pumping rate, In ft3/s 
Aquifer 

and well number Row Column 1900-29 1930-45 1946-52 1953-59 1960-65 1966-68 1969-71 
Aquifer 

Commonwealth Water Co., 
Canoe Brook Hell Field 36 39 0.30 * 0.33** 0.50** 0.63** 0.84** 0.74** 0.77** Valley fill, Southern Millburn Valley 

Conmonwealth Hater Co., 
Canoe Brook Hell Field 36 41 .30 * .33** .50** .63** .84** .74** .77** Valley fill, Southern Millburn Valley 

Commonwealth Hater Co., 
Canoe Brook Hell Field 36 42 .90 * 1.00** 1.50** 1.89** 2.53** 2.21** 2.30** Valley fill, Southern Millburn Valley 

Conmonwealth Hater Co., 
Canoe Brook Hell Field 
Morris Co. Golf Club 

36 
37 

43 
5 

.60 * .67** 1.00** 1.26** 1.69** 
.001* 

1.48** 
.05 

1.54** 
.05 

Valley fill, Southern Millburn Valley 
Valley fill, Chatham Valley 

Commonwealth Hater Co., 
Canoe Brook Hell Field 37 43 .80 * 1.00** 1.50** 1.89** 2.53** 2.21** 2.30** Valley fill, Southern Millburn Valley 

Commonwealth Hater Co., 
Canoe Brook Hell Field 38 43 .60 * .67** 1.00** 1.36** 1.69** 1.48** 1.54** Valley fill, Southern Millburn Valley 

Madison Hater Dept., 
Hell C 40 17 .20** .86 .54 .49 Valley fill, Chatham Valley 

Madison Hater Dept., 
Hell D 41 19 .16 .69 .45 Valley fill, Chatham Valley 

Commonwealth Hater Co., 
Passaic R. No. 51 43 37 1.00 * 1.57** 1.34** 1.44** Valley fill, Southern Millburn Valley 

Commonwealth Hater Co. 
Passaic R. Nos. 48, 50 44 38 2.00 * 3.14** 2.68** 2.88** Valley fill, Southern Millburn Valley 

Madison Hater Dept., 
Hell B, No. 1-12 45 25 .20 * .50 * .67** .40** .81 .65 .75 Valley fill, Chatham Valley 

*  Es t ima t ed  
**  Pumpage  a t  t h i s  node  h a s  no t  been  r epo r t ed .  Va lue  g iven  i s  e s t ima t ed  f r«n  t o t a l  pumpage  f o r  s eve ra l  node s .  

Loca t i on  o f  we l l s  sh o wn  I n  p l a t e  1 .  



Table 1. Ground-water withdrawal in southwestern Essex and southeastern Morris Counties—Contim ul 

(Sources of data: New Jersey Division of Water Resources; individual well owners; and Thompson, 19. _>) 

Owner's name 
and well number 

Loc ation Average pumping rate, in ft3/s 
Aquifer 

Owner's name 
and well number 

Row Column 1900-29 1930-45 1946-52 1953-59 1960-65 1966-68 1969-71 
Aquifer 

Madison Water Dept., 
Well A, No. 1-12 45 26 0.20 * 0.50 * 0.67** 0.50** 0.37 0.48 0.57 Valley fill, Chatham Valley 
Madison Water Dept., 
Well l i  45 27 .41 Valley fill, Chatham Valley 
Chatham Borough, 

Valley fill, Chatham Valley 

Nos. 1, 2, 3 46 30 .  30 * .60 * .80 * 1.00 * 1.23 1.48 1.51 Valley fill, Chatham Valley 

* Estimated 
** Pumpage at this node has not been reported. Value given is estimated from total pumpage for several nodes. 
Location of wells shown in plate l« 



REFERENCE NO. 



THE BURIED VALLEY AQUIFER SYSTEMS: 

RESOURCES AND CONTAMINATION 

PASS AIC RIVER COALITION 

2 4 8  M&dlsonville Road 

Basking Ridge. New Jersey 07920 

(201) 796 — 7550 

1986 



THE BURIED VALLEY AQUIFER SYSTEMS: 

RESOURCES AND CONTAMINATION 

Passaic  River  Coal i t ion  

246 Madisonvi l le  Road 
Basking Ridge,  New Jersey 07920 

(201)  766-7550 

1986 

ec t  Director :  Danie l  J .  Van Abs,  Ph.  

Cover Design: Maureen D. Si l ler  

Cover  Layout :  Rober t  T .  Pavlowsky 



CHAPTER I  

INTRODUCTION 

The Sur ied  Val ley  Aquifer  Systems Region 

Near ly  one-hal f  of  New Jersey 's  res idents  re ly  on ground water  for  
notable  water  suppl ies .  The major  aquifers  of  New Jersey are  the  
r0asfa l  Pla ins  aquifers  used by the  shore  communi t ies ,  the  Potomac 
Rar i tan-Magothy aquifer  used by Delaware  River  communi t ies  in  southern  
New Jersey,  and the  bur ied  val ley  (or  va l ley-f i l l )  aquifers  of  g lac ia ted  
areas  in  nor thern  New Jersey.  The Bur ied  Val ley  Aquifer  Systems region 

i s  included wi th in  the  las t  ca tegory.  

In  terms of  pol i t ica l  boundar ies  (see  Figure  G-l ) ,  the  Bur ied  Val ley  
Aquifer  Systems-  region encompasses  the  western  par ts  of  Essex and Union 
Count ies . 'nor thern  Somerset  County  and nor th ,  cent ra l  and eas tern  par ts  
of  Morr is  County .  Hydrological ly .  the  region includes  the  Centra l  and 
Upper  Passa ic  River  Basin ,  the  Whippany River  watershed,  the  Rockaway 
River  watershed,  and the  Upper  Lamington River  watershed.  The Upper  
Lamington River  i s  par t  of  the  Rar i tan  River  Basin  whi le  the  remainder  
of  the  region i s  included wi th in  the  Passaic  River  Basin .  The aquifer  
under ly ing the  Upper  Lamington i s  d i rec t ly  connected wi th  the  aquifer  of  
the  Rockaway River  watershed and so  i s  included wi th in  the  region.  

The Bur ied  Val ley  Aquifer  Systems region i s  character ized by a  network 
cf  former  r iver  va l leys  which were  f i l led  wi th  g lac ia l  outwash mater ia l  

'  the  Wisconson g lac ier  which covered much of  nor thern  New Jersey unt i l  
' . cne  U.000 years  ago.  The bur ied  va l ley  aquifers  thus  formed are  of ten  
cont iguous  ana  hydraul ica l ly  connected to  aquifers  in  the  f rac turea  
-  = > d r o c k  b e l o w .  T h e  b u r i e d  v a l l e y  a q u i f e r s  a r e  p r o l i f i c  r e g i o n a l  l y .  
supplying over  AO mi l l ion  gal lons  per  day for  potable  use .  The bedrock 
aquifers  are  local ly  prol i f ic ,  especia l ly  dolomite  format ions  in  the  

west  and some shale  areas  m the  eas t .  



The region inc ludes  two "sole  source  aquifers"  des ignated csy the ,'r.itec 
"tatas  Environmenta l  Protec t ion Agency.  The Bur ied  Val ley  aquifer  
systems of the Central Passaic River Basin was designated in 198C, ,hiia 
the Rockaway Vdley Quaternary Aquifer, was designated in 1984. ..^car.-
.-.ydrcgeologic studies clearly/ show that the two aquifer systems are ir 
.act che, rully connected through a formerly unknown buried valla'", 
-herefore, this report treats the two designated areas as one, soiled 
he Buried Valley Aquifer Systems. 

acor tance  of  Ground Water  to  the  Region 

"round water  has  p layed an ever- increas ing ro le  in  supplying the  water  
seeds  s f  res idents  and bus inesses  throughout  the  Passa ic  River  Eas in  
sd ,  indeed,  throughout  New Jersey.  Within  the  bas in ,  the  most  produc

t ive  and in tens ively  used aquifers  are  the  bur ied  val ley  (or  va i ley-
: i l i}  aquifers .  The bur ied  va l ley  aquifers  form an extens ive  network of  
narrow-channeled sand and gravel  deposi ts  through which la rge  quant i t ies  
of  water  f low.  They a re  located  in  many par ts  of  the  Passa ic  River  
Basin  which were  af fec ted  by the  la tes t  g lac ia t ion ( the  Wisconsin)  and 
are  most  heavi ly  concentra ted  in  nor thern  and eas tern  Morr is  County  and 
western  Essex County .  Publ ic  water  purveyors  began tapping the  bur ied  
va l ley  aquifers  around the  turn  of  the  century .  Now,  the  use  of  the  
aquifers  has  reached major  propor t ions ,  supplying the  major i ty  of  water  
used in  a  number  of  munic ipal i t ies ,  and providing water  for  over  one-
nai f  mi l l ion  people  and scores  of  major  indust r ies .  

_r . tens ive  use  of  the  aquifers ,  coupled wi th  the i r  h igh potent ia l  for  
:ontaminat ion and loss  of  recharge ,  led  munic ipal i t ies  and c i t izen 
' ' t*ganizat ions  to  pursue  local ,  s ta te  and federa l  methods  for  protec t ing 
the  ground water  resources  of  the  area .  At  the  same t ime,  the  
compi la t ion of  exis t ing  informat ion cn the  bur ied  val ley  aquifers  was  
begun for  use  by decis ion-makers  throughout  the  region.  This  repcr t  i s  
"he  - -sui t  of  the  second phase  of  e f for ts  to  unders tand the  cnarsc ter is -

a a s  D I  t h e  a q u i f e r s ,  a n d  g r o u n d  w a t e r  u s e  a n d  c o n t a m i n a t i o n ,  s o  . t a t  

t • now. =-.ge might be applied toward improved management t" n-
•- -- -;••• : :c-ms. The first phase conduced in 1983 with the tun 11 cat to-. 
: f  : -e  - ' e tc  geology of  the  Bur ied  Val ley  Aquifer  Systems.  ""his  sec  one 
repor t  enlarges  upon the  f i r s t ,  makes  use  of  new f indings  f rom research 
ar  the  Sta te  and federa l  governments ,  updates  informat ion on ground 
-ater diversions, and provides a first-time overview of contamination 
inc icsnts  and i ssues  wi th in  the  region.  



History  of  the  Sole  Source  Designat ion 

In  1974,  Congress  passed the  Safe  Drinking Water  Act ,  which in  par t  

provided tha t :  

I f  the  Adminis t ra tor  determines ,  on  h is  own in i t ia t ive  or  upon 
pe t i t ion ,  tha t  an  area  has  an  aquifer  which i s  the  sole  or  
pr incipal  dr inking water  source  for  the  area  and which,  i f  
contaminated,  would  crea te  a  s igni f icant  hazard  to  publ ic  
heal th ,  he  shal l  publ ish  not ice  of  the  determinat ion in  the  
Federa l  Regis ter ,  Af ter  the  publ ica t ion of  any not ice ,  no 
commitment  for  Federa l  f inancia l  ass is tance  ( through a  grant ,  
contrac t ,  loan guarantee ,  or  o therwise) ,  may be  entered in to  
for  any projec t  which the  Adminis t ra tor  determines  may 
contaminate  such aquifer  through a  recharge  zone so  as  to  
create  a  s igni f icant  hazard  to  publ ic  heal th ,  but  a  commitment  
for  Federa l  f inancia l  ass is tance  may,  i f  author ized under  
another  provis ion of  law,  be  entered in to  to  p lan  or  des ign 
the  projec t  to  assure  tha t  i t  wi l l  not  so  contaminate  the  

aquifer .  (Sect ion 1424 (e) )  

In  1978 the  Borough of  Chatham,  through i t s  Borough Engineer  and 
Environmenta l  Commiss ion,  reques ted  the  Northeas t  New Jersey Pol icy  
Advisory  Commit tee  (PAC) for  Water  Qual i ty  Management  to  pursue  the  
concept  of  so le  source  aquifer  des ignat ion.  The PAC served as  a  c i t izen 
advisory  body for  p lanning which inc luded the  Passaic  River  Basin .  

Fol lowing research by the  PAC and the  Passa ic  River  Coal i t ion  on the  
background data  and boundar ies  for  the  Bur ied  Val ley  Aquifers ,  the  Ci ty  
of  Eas t  Orange and the  Passaic  River  Coal i t ion  pet i t ioned the  U.S.  
Environmenta l  Protec t ion Agency 's  Adminis t ra tor ,  Douglas  Cost le ,  on 16 
January  1979 to  des ignate  the  80-square  mi le  "Bur ied  Val ley  Aquifer  
Systems"  as  a  so le  source  aquifer  (Appendix  A,  Exhibi t  1 ;  Appendix  B,  
Exhibi t  1) .  Under  Sect ion 1424 (e)  regula t ions ,  the  aquifer  must  supply  
a t  leas t  f i f ty  per  cent  of  an  area ' s  res idents .  The Bur ied  Val ley  
Aquifer  System suppl ies  near ly  n inety  percent  of  the  water  used by 
res idents  of  th i r ty-one munic ipal i t ies ,  serving a  popula t ion in  excess  
of  580,000.  Signing the  pet i t ion  were  Mayor  Thomas H.  Cooke,  J r . ,  of  
Eas t  Orange (Chairman of  the  PAC) and El la  F.  F i l ippone,  Execut ive  
Adminis t ra tor  of  the  Passaic  River  Coal i t ion  (Vice  Chad r inan of  the  PAC).  

The Uni ted  Sta te  Environmenta l  Protec t ion Agency (EPA),  Region I I ,  he ld  
a  hear ing on 23 May 1979 in  Roseland (Appendix  A,  Exhibi t  2)  to  so l ic i t  
publ ic  comments  on  the  pet i t ion .  The pe t i t ion  received s t rong suppor t  
f rom the  N.J .  Depar tment  of  Environmenta l  Protec t ion (NJDEP),  numerous  
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publ ic  of f ic ia ls ,  environmenta l  organizat ions  and c i t izens ,  both  in  
le t ters  of  suppor t  and in  tes t imony to  EPA (Table  1-1) .  EPA proposed an  
approach to  the  del ineat ion of  the  area  and to  regula t ions  which would  
implement  the  EPA review process  over  Federa l  programs which might  
adverse ly  af fec t  the  aquifer .  The most  impor tant  proposed change added 
a  "s t reamflow source  zone"  to  the  aquifer  des ignat ion,  so  as  to  provide  
fur ther  protec t ion for  the  aquifer  by prohibi t ing  pol lu t ion of  ground 
water  or  surface  water  in  the  s t reamflow source  zone by federa l  projec ts  
which might  eventual ly  pol lu te  the  aquifer .  Table  1-2  i s  a  l i s t ing  of  
munic ipal i t ies  covered (See  a lso  Figure  G—1).  

The EPA adopted the  des ignat ion of  the  Bur ied  Val ley  Aquifer  Systems,  
inc luding the  s t reamflow source  zone,  by not ice  in  the  Federa l  Regis ter  
on 8  May 1980 (Appendix  B,  Exhibi t  2 .  Appendix  A,  Exhibi t  3) .  The 
success  of  th is  jo in t  munic ipal -c i t izen pet i t ion  had a lso  led  to  the  
format ion of  an  in termunic ipal  Passa ic  Val ley  Ground Water  Protec t ion 
Commit tee  (PVGWPC) in  December  1979.  The PVGWPC se lec ted  a  pr imary goal  
of  educat ing the  genera l  publ ic  as  wel l  as  e lec ted  and appointed  
off ic ia ls  about  the  sole  source  aquifer  des ignat ion,  whi le  encouraging 
munic ipal  guidel ines  for  development  not  covered by federa l  review.  

The Commit tee  out l ined f ive  goals  for  i t s  programs:  

1)  Development  of  an  educat ion program to  be  presented to  
the  Planning Boards  of  the  region so  tha t  they consider  ground 

water  in  the i r  s i te  plan  reviews;  
2)  A s tudy to  ident i fy  the  recharge  areas  for  the  aquifer ;  
3)  A service  to  the  Planning and Zoning Boards  which 

would  a id  them in  s i te  plan  review as  i t  af fec ts  ground water  

and provide  ass is tance  for  Master  P lan  revis ion;  
4)  A funding mechanism for  se t t ing  as ide  lands  

cr i t ica l  to  the  protec t ion of  aquifer  qual i ty  or  recharge;  
5)  Respond col lec t ively  to  issue  of  common in teres t .  

Dur ing i t s  f i rs t  year  of  opera t ion the  Commit tee  reviewed development  
projec ts  wi th  potent ia l  impacts  on the  aquifer ,  suppor ted  munic ipal i t ies  
in  the  protec t ion of  the i r  ground water  resources ,  in terac ted  extens ive
ly  wi th  s ta te  and federa l  of f ic ia ls  and prepared educat ional  informat ion 
on the  Bur ied  Val ley  Aquifer  Systems (Appendix  A,  Exhibi t  5) .  The 
Commit tee  completed  f ive  years  of  opera t ions  in  1985 wi th  a  publ ic  
meet ing on the  benef i t s  of  in termunic ipal  coopera t ion for  the  protec t ion 
of  regional  ground water  suppl ies .  Munic ipal  suppor t  has  consis tent ly  
increased a long wi th  the  sophis t ica t ion of  Commit tee  opera t ions  and i t s  

inf luence  on ground water  management  in  the  region.  
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In  1986,  the  Commit tee  won a  seminal  v ic tory  wi th  approval  by the  New 

Jersey Legis la ture  of  an  ac t  to  regula te  underground s torage  tanks  
s ta tewide ,  capping f ive  years  of  e f for t  by the  Commit tee  on th is  i ssue .  
The PVGWPC had developed a  model  munic ipal  ordinance  for  the  control  of  
toxic  and hazardous  mater ia ls ,  wi th  a  specia l  focus  upon the  underground 
s torage  of  such mater ia ls .  Munic ipal i t ies  began considera t ion of  local  
ordinances ,  leading to  business  suppor t  for  uniform,  s ta tewide  
provis ions  and the  u l t imate ly  successful  campaign by the  Commit tee  
(begun in  1984)  for  s t rong s ta te  legis la t ion .  

The Passa ic  Val ley  Ground Water  Protec t ion Commit tee ,  working wi th  the  
Passa ic  River  Coal i t ion ,  determined to  analyze  and synthes ize  the  
exis t ing  hydrOgeologic  da ta  on the  Bur ied  Val ley  Aquifer  System for  use  
by publ ic  and pr ivate  decis ion-makers  throughout  the  des ignated area .  
The informat ion wi l l  serve  as  a  bas is  for  the  eventual  development  of  an  
aquifer  protec t ion p lan  for  the  region predicated  upon munic ipal  ac t ion 

in  coopera t ion wi th  exis t ing  Sta te  author i t ies .  

The Rockaway Val ley  Quaternary  Aquifer  was  des ignated a  so le  source  
aquifer  in  January  of  1984,  having been pet i t ioned for  des ignat ion in  
1979 by the  Upper  Rockaway River  Watershed Associa t ion.  The des ignated 
area  inc ludes  essent ia l ly  the  same area  as  the  Rockaway River  por t ion  of  
the  "s t reamflow source  zone"  f rom the  Bur ied  Val ley  Aquifer  Systems 
des ignat ion,  but  adds  the  Upper  Lamington River  watershed in  recogni t ion  
of  new evidence  l inking the  two bur ied  va l ley  aquifers  (see  Table  1—3 
for  a  l i s t ing  of  munic ipal i t ies) .  As the  Passaic  Val ley  Ground Water  
Protec t ion Commit tee  had a l ready included the  region wi th in  i t s  area  of  
concern ,  e f for ts  to  involve  munic ipal i t ies  f rom the  newly des ignated 
area  cont inued.  By 1986,  the  munic ipal i t ies  of  Rockaway Borough.  
Rockaway Township ,  Randolph Township  and Denvi l le  Township  were  members  
of  the  Commit tee  in  some capaci ty .  The munic ipal i t ies  l i s ted  in  Table  
1-4  have been members  or  associa te  members  of  the  PVGWPC a t  some t ime 

from 1980 to  1986.  

The Passa ic  River  Coal i t ion  and the  Township  of  West  Mil ford  co-s igned a  
pe t i t ion  to  the  U.S.  EPA in  1985 reques t ing the  des ignat ion of  the  

aquifers  wi th in  the  Wanaque River ,  Pequannock River  and Pochuck Creek 
Watersheds  as  a  "sole  source  aquifer ."  Both  publ ic  and pr ivate  water  
suppl ies  in  tha t  region re ly  very  heavi ly  upon ground water  f rom smal l  
bur ied  val leys  and g lac ia l  outwash deposi ts  which are  very  prone to  
contaminat ion.  The region includes  munic ipal i t ies  in  both  New Jersey 
and New York,  in  the  nor thwestern  por t ion of  the  Passa ic  River  Basin  

genera l ly  (Figure  1-1;  Table  1-5) .  
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CHAPTER I I  

GEOLOGY OF THE STUDY AREA 

Importance  of  Geology to  Ground Water  Resources  

Geology i s  the  s tudy of  an  area ' s  surface  and subsurface  rocks  and 
sediments ,  the  re la t ive  age of  the  format ions ,  the  method of  deposi t ion  
and t ransformat ion over  t ime of  these  deposi ts ,  and the  var ia t ion  of  the  
rocks  and sediments  over  an  area ,  both  ver t ica l ly  and hor izonta l ly .  

The layer ing of  rocks  and sediments  in  a  ver t ica l  column,  s tar t ing  from 
the  ear th ' s  surface ,  i s  ca l led  the  l i thology of  tha t  column.  The 
descr ip t ion of  how the  l i thology var ies  over  an  area  i s  ca l led  
s t ra t igraphy.  In  some areas  the  l i thology i s  fa i r ly  uniform,  such as  in  
New Jersey 's  coas ta l  p la ins  where  there  are  a l ternat ing,  f la t  beds  of  
sand and c lay .  In  o ther  areas ,  such as  nor thern  New Jersey,  the  geo
logic  format ions  have a  complex s t ra t igraphy,  wi th  a  l i thology that  
var ies  widely  over  shor t  d is tances .  Complex s t ra t igraphies  may a r i se  
due to  fo ld ing,  faul t ing ,  eros ion,  g lac ia t ion and o ther  geological  
processes .  

Unt i l  the  geology of  an  area  i s  known in  some de ta i l ,  the  exploi ta t ion  
and management  of  ground water  resources  i s  a t  bes t  a  haphazard  bus i 
ness .  The more  complex the  s t ra t igraphy,  the  more  dependence i s  placed 
on de ta i led  geologic  informat ion for  knowledge of  ground water  resources .  

The geology of  an  area  determines  the  most  impor tant  physica l  fac tors  
control l ing  whether  ground water  i s  a  s igni f icant  resource .  Once the  
genera l  na ture  of  an  area ' s  geology i s  known,  more  speci f ic  informat ion 
on the  age ,  type  and s t ructure  of  the  rocks  and surf ic ia l  deposi ts  i s  
needed to  predic t  the  exis tence ,  magni tude  and character is t ics  cf  ground 
water  resources .  These  fac tors  determine the  amount  of  water  able  to  
inf i l t ra te  the  so i l  and percola te  to  the  water  table ,  the  amount  of  
water  tha t  aquifers  can s tore  and the  ra te  a t  which water  can be  pumped 
f rom aquifers ,  the  natura l  qual i ty  of  ground water ,  and the  ease  wi th  
which pol lu tants  can enter  and move wi th  the  ground water .  
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Geologic  Time Scale  

Geologic  h is tory  of  the  ear th  i s  divided in to  two ca tegor ies*  as  shown 
in  Table  I I - l .  The four  major  d iv is ions—Precambrian ,  Paleozoic ,  
Mesozoic ,  and Cenozoic  a re  ca l led  eras ,  indica t ing the  increas ing com
plexi ty  of  l iv ing organisms tha t  evolved dur ing them.  The d iv is ion of  
eras  in to  per iods  indicates  changing environmenta l  condi t ions .  Geologic  
t ime i s  measured in  two fundamenta l ly  d i f ferent  ways .  The f i r s t  i s  
re la t ive  age in  which the  rock layer  or  a  foss i l  i s  determined to  be  
o lder  or  younger  than another  but  no ac tual  age  i s  given.  The second i s  
absolute  age  in  which rock,  foss i l  or  human a r t i fac t  i s  dated  us ing 
radioact ive  i sotopes .  As radioact ive  substances  decay a t  a  constant  
ra te ,  the  amount  of  radioact ive  substance  remaining today re la t ive  to  
the  isotope in to  which i t  has  decayed can g ive  a  fa i r ly  good idea  of  the  
t ime when the  mater ia l  was  crea ted  (Kel ler ,  1979) .  

Genera l  Geology of  the  Study Area  

The s tudy area  l ies  in  nor th-centra l  New Jersey (Figure  G-l ) ,  in  par ts  
of  Morr is ,  Union* Essex,  and Somerset  Count ies .  The bedrock format ions  
genera l ly  t rend in  a  southwest -nor theas t  d i rec t ion.  Bedrock and surf i -
c ia l  format ions  range in  age  f rom Precambrian  to  Cenozoic ,  increas ing in  
age  genera l ly  wi th  depth  f rom the  surface  and as  one moves  to  the  
nor thwest .  The d i f ferent  ages  and eros iveness  of  the  bedrock format ions  
have resul ted  in  severa l  d i f ferent  types  of  surface  topography.  These  
are  grouped as  physiographic  provinces ,  of  which f ive  are  recognized in  
New Jersey (Figure  I I - l ) .  This  s tudy i s  pr imar i ly  concerned wi th  the  
Highlands  and Piedmont  Provinces .  The Rockaway Val ley  Quaternary  
Aquifers  a re  located  in  the  Highlands  Province ,  whi le  the  Bur ied  Val ley  

Aquifer  Systems (as  or ig inal ly  des ignated)  a re  located  pr imar i ly  in  the  
Piedmont  Province ,  except  for  the  s t reamflow source  zone which i s  
essent ia l ly  the  same as  the  Rockaway River  watershed in  the  Highlands  
Province .  

Over  the  years ,  geologic  inves t igat ions  have increased in  sophis t ica t ion.  
The extens ive  use  of  surface  geophysics  has  provided considerable  data  
about  the  area ' s  geology through inves t igat ions  a t  ground level .  The 
ear l ies t  inves t igat ions  re l ied  upon outcroppings  of  bedrock and surf i -
c ia l  deposi ts  supplemented wi th  informat ion f rom road cuts  and o ther  
inves t igat ions  to  make inferences  about  the  subsurface  geology.  
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aTable is not to scale.  

^Recent estimate of the age of the earth. However,  the estimated age 
has been increasing steadily as older rock formations are discovered. 

Source: Keller,  1979; Kelland and Kelland, 1978 
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More recent  and widespread use  of  format ion logs  f rom wel ls  dr i l led  deep 
in to  the  ground has  provided more  extens ive  data  on an  area ' s  l i thology.  
S t i l l ,  many gaps  exis ted  and s t i l l  exis t ,  as  dr i l l ing  gives  point -by-
point  informat ion wi thout  a  def in i t ive  answer  on the  s t ra t igraphy of  the  

area  between the  wel ls .  

This  century  has  seen an  increase  in  the  appl ica t ion of  physics  theory  
to  the  s tudy of  geology,  through a  technology ca l led  geophysics .  
Geophysics  has  been used in  the  locat ion of  minera l  f ie lds ,  pet ro leum 
deposi ts ,  ground water  resources  and pol lu t ion plumes moving subsurface .  
Surface  geophysica l  techniques ,  such as  d i rec t  current - res is t iv i ty ,  
e lec t romagnet ic  and induced polar iza t ion,  se ismic  ref lec t ion and ref rac
t ion ,  gravimetry  and magnet ic  methods ,  a re  of ten  used in  conjunct ion 
wi th  dr i l l ing .  Usual ly  fewer  observat ion holes  are  needed than i f  
dr i l l ing  was the  sole  technique used.  The observat ion holes  are  used to  
ver i fy  or  ca l ibra te  the  data  gathered through surface  geophysics .  Geo
physics  i s  a  useful  technique for  geologic  inves t igat ions  as  i t  can 

provide  a  more  complete  p ic ture  of  the  s t ra t igraphy of  an  area  and the  
potent ia l  exis tence  of  ground water  resources  than can dr i l l ing  a lone 

(Zohdy,  e t  a l . ,  1974) .  

Key Geologic  Events  in  Northern  New Jersey 

Northern  New Jersey,  the  locat ion of  the  Bur ied  Val ley  Aquifer  Systems,  
has  been marked by three  major  events :  the  crea t ion and eros ion of  the  
Appalachian Mounta ins ;  the  creat ion of  the  Newark Basin  m the  Piedmont  
Province;  and the  ef fec ts  of  severa l  g lac ia t ion episodes  across  much of  
the  s tudy area .  Each area ' s  geologic  h is tory  wi l l  be  d iscussed,  

fo l lowed by a  br ief  descr ip t ion of  the  aquifers .  

The Ridge & Val ley  and Highlands  Provinces  

The geologic  processes  which occurred in  New Jersey over  the  hundred of  
mi l l ions  of  years  through the  Precambrian  and Paleozoic  Eras  produced a  
complex ser ies  of  rock types .  Sediments  were  deposi ted  and compressed 
in to  rocks .  The rocks  were  subsequent ly  fo lded and faul ted ,  in t ruded 
wi th  volcanic  mater ia ls ,  and metamorphosed by heat  and pressure .  The 
fo l lowing rock types  resul ted:  grani te ,  gneiss ,  d ior i te .  s la te ,  marble ,  

l imestone,  dolomite ,  s i l t s tone ,  c lays tone,  shale ,  and sandstone.  

17 



The d is t r ibut ion of  Precambrian  and Paleozoic  rocks  i s  l imi ted  to  the  

nor thwestern  sec t ion of  New Jersey in  the  Ridge and Val ley  and the  
Highlands  physiographic  provinces  (Figure  I I - l ) .  Fenneman (1938) .  
Kummell  and Lewis  (194G).  and Wolfe  (1977)  provided deta i led  informat ion 

on these  areas .  The s tudy area  inc ludes  some Precambrian  format ions  
a long the  western  edge of  the  Upper  Passa ic  and Whippany River  water
sheds  and much of  the  Rockaway River  watershed west  of  the  Ramapo Faul t ,  
in  the  Highlands  Province .  Precambrian  format ions  are  poor  aquifers .  

The Paleozoic  rocks  a lso  are  genera l ly  poor  aquifers ,  wi th  the  except ion 
of  the  Ki t ta t iny  Format ion (dolomit ic  l imestone) .  The Ki t ta t iny  
Limestones  a re  located  pr imar i ly  wi th in  the  long val ley  running f rom 
Picat inny Arsenal  in  Rockaway Township ,  southwest  toward Chester  
Township .  A connected va l ley  (Flanders  Val ley)  a lso  conta ins  
dolomite  which extends  southwest  para l le l  to  the  Upper  Lamington va l ley .  

Format ion of  the  Piedmont  Province  

The Appalachian Mounta ins  were  upl i f ted  a t  the  end of  the  Paleozoic  Era  
when the  European and Afr ican p la tes  col l ided wi th  the  North  American 
p la te .  Figure  I I -2  i l lus t ra tes  the  assumed cross-sect ion of  New Jersey 
a t  tha t  t ime.  As the  p la tes  separa ted ,  faul t ing  occurred a long the  
eas tern  edge of  the  Highlands  and the  western  edge of  the  Eastern  
Uplands  crea t ing a  bas in  (Figure  I I—3).  Eroded mater ia ls  f rom these  
mounta ins  were  deposi ted  in to  the  bas in  and la ter  became the  rocks  tha t  
occur  in  the '  a rea  today.  

The bas in  i s  ca l led  the  Newark Basin  and the  rocks  tha t  formed in  i t  are  
members  of  the  Newark Group.  The bas in  is  par t  of  the  Piedmont  physio
graphic  province  which extends  in  New Jersey f rom the  Delaware  River  
( f rom Trenton to  nor th  of  Frenchtown) ,  nor theas t  to  the  New Jersey-New 

York l ine  (f rom Mahwah to  the  Hudson River) .  The Piedmont  to ta ls  
approximate ly  20% of  the  area  of  New Jersey (Figure  I I - l ) .  The Piedmont  

The concept  of  the  cont inents  and ocean bas ins  being d ivided in to  s ix  
major  p la tes  and a  number  of  minor  ones  f loa t ing a top the  more  p las t ic  
mant le  has  revolut ionized modern geology.  The col l i s ions  and breaking 
away of  these  p la tes  has  shed new l ight  on the  processes  tha t  form 
volcanos ,  ear thquakes ,  faul ts ,  and mounta ins .  From the  pioneer ing work 
of  Alf red  Wegener  (1915) ,  a  German meteorologis t ,  a  new branch of  
geology,  "Pla te  Tectonics ,"  has  emerged and wi th  i t  has  come an  explana
t ion  of  the  major  c rus ta l  fea tures  of  the  ear th .  
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S o u r c e :  Passaic River Coalition, 1981. 
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i s  character ized by gent ly  ro l l ing  pla ins  200 to  400 fee t  in  e levat ion 
under la in  by eas i ly  eroded rocks ,  and severa l  r idges  under la in  by 
res is tant  rocks  (Wolfe ,  1977) .  

According to  Van Houten (1969) ,  deposi t ion  in  Tr iass ic  Per iod began wi th  

the  t ranspor t  of  a rkosic  mater ia ls  (poor ly  sor ted  fe ldspar  and quar tz  
par t ic les)  f rom the  Eastern  Uplands  forming the  Stockton Format ion 
( local ly  ca l led  brownstone)  to  a  depth  of  6 ,000 fee t .  Coarse  mater ia ls  
eroded f rom the  Highlands  formed the  Hammer Creek Format ion,  a  conglom
era te  rock approximate ly  1 ,000 fee t  th ick  (Figure  I I -4) .  A number  of  
outcrops  of  the  Hammer Creek Format ion occur  near  the  western  edge of  
the  Newark Basin .  

Later  in  the  Tr iass ic  Per iod deposi t ion  of  these  format ions  ended.  A 
shal low lake  formed in  the  Newark Basin  (Figure  I I -5) .  An a l ternat ing 
ser ies  of  sediments  wi th  rock f ragments  der ived from exis t ing  rocks ,  
and then chemical  deposi ts  f rom dissolved mater ia ls  in  the  lake  water ,  
formed a  c lay- l ike  rock approximate ly  3 ,700 fee t  th ick  ca l led  the  
Lockatong Format ion.  Outcrops  of  th is  format ion occur  a t  the  eas tern  
and western  ends  of  the  bas in  (Van Houten,  1969) .  

From la te  Tr iass ic  to  ear ly  Jurass ic  t ime,2  the  Brunswick Format ion was  
deposi ted  in  the  Newark Basin ,  to  a  depth  of  6 ,000 fee t  in  the  centra l  
por t ion  and 16,000 fee t  in  the  nor theas t .  F igure  I I -6  shows the  mean
der ing s t reams that  t ranspor ted  and deposi ted  muddy sediments  eroded 
f rom the  Highlands .  The Brunswick i s  composed mainly  of  sof t  red  
shales ,  in terbedded wi th  sandstone and some conglomerate .  The red  color  
of  the  shale  i s  f rom i ron oxide  in  the  form of  the  minera l  hemat i te  
(Wolfe ,  1977) .  

Volcanic  ac t iv i ty  occurred in  the  Newark Basin  dur ing the  ear ly  Jurass ic  
Per iod.  F issures  formed in  the  ear th ' s  surface  resul t ing  in  a  f low of  
basa l t .  Deposi t ion  of  the  Brunswick Format ion cont inued in  the  per iods  
between the  lava  f lows.  Three  separa te  per iods  of  volcanic  ac t iv i ty  
occurred,  each wi th  numerous  individual  f lows.  Later  faul t ing  caused 
the  f lows and Brunswick Format ion to  be  t i l ted  to  the  nor thwest  (Figure  
I I -7) .  Af ter  an  extended per iod of  e ros ion the  basal t  f lows were  
exposed forming the  Watchung Mounta ins .  

1 ~ ! The Brunswick Format ion was  thought  to  be  only  of  Tr iass ic  age  unt i l  
severa l  s tudies  had redated  the  upper  1 ,500 fee t  of  the  format ion as  
wel l  as  the  Watchung basal t  f lows and the  Pal isades  s i l l  to  ear ly  
Jurass ic .  (Cornet ,  Traverse  and McDonald ,  1973) .  



Highlands 

Figure n-5 Deposition of the Lockatong Formation: Triassic. 
Source: Passaic River Coalition, 1981. 



N> 

Highlands  Province  gradual ly  
being worn down to  the  

under ly ing Precambrian  rocks  

Extrus ion of  Basal t ic  Lavas  
(The Watchung Mounta ins)  

Eas tern  Uplands  

Ha t imer  Creek Format ion 

precambrian  ROCk 

Figure n  6 Deposit ional  Environment of  the Brunswick Formation:  
Triassic-Jurassic.  

Source: Passaic River Coalition, 1981. 
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The bedrock of  the  s tudy area ,  therefore ,  i s  composed of  Precambrian  
rocks  occurr ing in  the  Highlands  Province ,  the  Hammer Creek Format ion 
cropping out  in  a  few p laces  a long the  eas tern  edge of  the  Highlands ,  
the  Watchung Basal t  forming three  r idges  ca l led  the  Watchung Mounta ins ,  
and the  Brunswick Format ion in  the  remainder  of  the  area .  The Stockton 
and Lockatong Format ions  a re  far  below the  ear th ' s  surface  in  th is  area  
and are  of  l i t t le  s igni f icance  to  the  region 's  ground water  resources .  

Glacia t ion 

As impor tant  as  the  bedrock of  the  s tudy area  i s  to  the  region 's  ground 
water  suppl ies ,  the  resul ts  of  g lac ia t ion in  the  Ple is tocene Epoch (a  
d iv is ion of  the  Quaternary  Per iod,  refer  to  Table  I I - l )  are  of  grea ter  
s igni f icance .  The la tes t  Ple is tocene g lac ia t ion began approximate ly  
80,000 years  ago.  This  ice  advance,  ca l led  the  Wisconsin  Glacia t ion,  
reached i t s  maximum extent  in  New Jersey about  18,000 years  ago and 
receded about  11,000 years  ago (Wolfe ,  1977) .  The maximum extent  of  
th is  g lac ia t ion i s  marked by a  terminal  moraine ,  shown in  Figure  I I -8 ,  
which extends  f rom Per th  Amboy through nor thern  Middlesex County ,  the  
Union—Somerset  County  boundary» sud across  the  center  of  Morr is  County ,  
pass ing through the  towns of  Chatham,  Madison and Morr is town,  and in to  

the  Rockaway River  watershed.  

The ice  ac ted  as  a  g iant  bul ldozer  pushing and carrying great  quant i t ies  

of  so i l  and rock in ,  under ,  and on top  of  the  ice .  When mel t ing  a long 
the  f ront  of  the  g lac ier  ha l ts  i t s  forward movement ,  these  mater ia ls  are  
deposi ted  in  a  l ine  a t  the  face  of  the  g lac ier  in  a  moraine. Within  a  
moraine ,  mater ia ls  of  a l l  s izes  are  mixed together  in  deposi ts  ca l led  
glacial till. Moraines in the region consist both of the terminal 
moraine (a  long r idge  a long the  far thes t  advance of  the  g lac ier )  and 
ground moraines ( f la t  beds  of  g lac ia l  t i l l  deposi ted  on the  land 
surface) .  The mel t ing  water  then carr ied  some of  the  g lac ia l  mater ia ls  
and deposi ted  the  par t ic les  in  a  s t ra t i f ied  manner .  That  i s ,  the  c lays ,  
s i l t s ,  sands  and gravels  are  separa ted  in  layers  and over  d is tance  
because  of  the  capaci ty  of  moving water  to  carry  f ine  mater ia ls  far ther  
than coarse  ones .  Many of  the  sand and gravel  p i t s  now mined for  
const ruct ion mater ia ls  were  crea ted  in  th is  manner .  In  some areas ,  
la rge  amounts  of  s t ra t i f ied  mater ia ls  were  deposi ted  in  preglacia l  
channels  and va l leys .  These  sands  and gravels  const i tu te  the  bur ied  
val ley  aquifers  on which much of  the  area  depends  for  i t s  water  supply .  





Aquifers  of  the  Study Area  

Aquifers  a re  geologic  format ions  which have capabi l i ty  to  s tore  and 
t ransmit  water  which i s  recoverable  in  suff ic ient  quant i ty  to  be  econo
mical ly  usable  (U.S.  ACE-HEC,  1972) .  The capaci ty  of  an  area ' s  geologic  
format ions  to  serve  as  aquifers  i s  largely  determined by two character 
i s t ics .  F i rs t ,  the  mater ia l  must  have  space  for  water ;  tha t  i s ,  i t  must  
be  porous. Second,  water  must  be  able  to  move f ree ly  through the  

material; that is, it must be permeable. 

In  consol idated  rocks  found in  the  s tudy area  -  shale ,  sandstone,  and 
basal t  — both  poros i ty  and permeabi l i ty  are  dependent  on secondary  
f rac tures ,  jo in ts ,  faul ts ,  and solut ion channels ,  because  the  rocks  are  
bas ica l ly  not  porous  in  the i r  so l id  unbroken s ta te .  Sandstone usual ly  
i s  more  product ive  as  aquifers  than o ther  bedrocks  because  the  cement ing 
mater ia ls  between the  same gra ins  may be  absent  in  p laces  or  i t  may have 

been removed by solut ion.  

Unconsol idated  mater ia ls  such as  g lac ia l  deposi ts  and a l luvia l  deposi ts  
a long s t reams usual ly  make more  product ive  aquifers  than crys ta l l ine  
rocks .  The bes t  aquifers  are  composed of  sands  or  gravels  which have 
both  high capaci ty  for  s tor ing water  and h igh permeabi l i ty  for  t ransmit 
t ing  i t .  Some sand and gravel  deposi ts  a re  not  wel l  sor ted  and have 
much of  the  space  between the  large  gra ins  f i l led  with  s i l t  and c lay .  
In  such cases ,  the i r  poros i ty  and water- t ransmit t ing  capaci ty  are  
great ly  reduced.  Ways in  which poros i ty  may exis t  in  rocks  and 
sediments  a re  i l lus t ra ted  in  Figure  I I -9 .  Figure  11-^10 i l lus t ra tes  the  

bas ic  aquifer  types  of  the  region.  

An analys is  of  the  water-bear ing proper t ies  of  the  aquifers  in  the  s tudy 

area  g ives  an  indicat ion of  the  amount  of  water  a  wel l  wi l l  produce.  A 
br ief  descr ip t ion of  appl icable  character is t ics  of  Precambrian  rocks ,  
carbonate  rocks ,  Brunswick Format ion,  Watchung Basal t ,  and Ple is tocene 
s t ra t i f ied  deposi ts  fo l lows.  A summary i s  shown in  T^hle  11—2.  

PreCambrian Rocks  

The var ied  types  of  rock of  Precambrian  age  serve  as  aquifers  in  the  

Highlands  Province  por t ion of  Morr is  County ,  but  none are  located  in  
Essex,  Somerset  or  Union Count ies .  Near ly  a l l  ground water  suppl ied  
from Precambrian  rocks  occurs  in  f rac tures ,  of ten  c lose  to  the  rock 
surface .  Therefore ,  the  amount  of  water  avai lable  from these  rocks  
depends  on the  s ize  and number  of  the  in tersect ing f rac tures .  The y ie ld  
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(a}- well-sorted aluvial material, high porosity; 

( b ) -poorly sorted alluvial material, low porosity; 

( c ) -well-sorted deposit of porous pebbles, very high porosity; 

(d>- well-sorted deposit, porosity decreased by cementation; 

(e)- rock rendered porous by solution; 
(f)- rock rendered porous by fracturing. 

Figure n-9 Types of Rock Interstices and Relation of Rock Texture 
to Porosity 

Source: U.S. Army Corps of Engineers,  Hydrologic Engineering Center,  1972 
(from Meinzer, 1923). 
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Figure  I I  10.  Basic  Types  of  Aquifers  in  Study Area  



TABLE I i -2  

HYDROLOGIC DATA FOR AQUIFERS IN STUDY AREA 

Average 

Precamrian Rocks  

Yie ld  of  79 large-diameter  
wel ls  in  Morr is  County  

Coeff ic ient  of  t ransmiss iv i ty  
of  wel ls  in  Morr is  County  

Coeff ic ient  of  s torage  a  

of  wel ls  in  Morr is  County  

Speci f ic  Capaci ty  of  56 
wel ls  in  Morr is  County  

121 gpm 

1 .77 gpm/f t  

Range 

4  — 400 gpm 

2 ,000 -  3,000 gpd/f t  

0.001 

0.06 -  15.1  gpm/f t  

Yie ld  of  5  wel ls  
in  Morr is  County  

Yie ld  of  26 wel ls  
in  Essex County  

Speci f ic  capaci ty  of  wel ls  
in  Morr is  County  

Speci f ic  capaci ty  of  wel ls  

Watchung Basal t  

116 gpm 

1  gpm/f t  

1 .74 gpm/f t  

Yie ld  of  37 large—diameter  
wel ls  in  Morr is  County  

Yie ld  of  35  large—diameter  
wel ls  in  Essex County  

Coeff ic ient  of  t ransmiss iv i ty  
of  7  wel ls  in  Morr is  County  

Coeff ic ient  of  s torage  of  7  
wel ls  in  Morr is  County  

Speci f ic  capaci ty  of  34  
wel ls  in  Morr is  County  

Speci f ic  capaci ty  of  35 
wel ls  in  Essex County  

Brunswick Format ion 

142 gpm 

364 gpm 

0 .00005 

4 .57 gpm/f t  

11 .07 gpm/f t  

30 -  53 gpm 

7  -  500 gpm 

0 .05 — 5 .66 gpm/f t  

4  -  660 gpm 

35 -  820 gpm 

7500 -  30,000 gpd/f t  

0 .03 -  33.33 gpm/f t  

0 .21 -  70 gpm/f t  
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TABLE II—2 (Cont'd) 

Pleis tocene 

Yield  of  127 large—diameter  
wel ls  in  Morr is  County  

Yie ld  of  27 large—diameter  
wel ls  in  Essex County  

Coeff ic ient  of  t ransmiss iv i ty  
of  12 wel ls  in  Morr is  County  

Coeff ic ient  of  s torage  of  13 
wel ls  in  Morr is  County  

Speci f ic  capaci ty  of  110 
wel ls  in  Morr is  County  

Average Range 

S t ra t i f ied  Aquifers  

502 gpm 20 -  2,200 gpm 

908 gpm 410 -  1,593 gpm 

135.000 gpd/f t  

0 .00039 

30.86 gpm/f t  .  0 .24  -  500 gpm/f t  

S torage  coeff ic ient  i s  the  quant i ty  of  water  re leased or  taken 
in to  s torage  in  a  column of  aquifer  wi th  Uni t  c ross-sect ion and length  
equal  to  the  th ickness  of  the  aquifer  per  uni t  change in  hydraul ic  
level  (US Army Corps  of  Engineers ,  Hydrologic  Engineer ing Center ,  1972) .  

Source:  Gi l l  and Vecchiol i .  1965;  Nichols .  1968a.  
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of  such rocks  can vary  considerably  wi th in  a  shor t  d is tance ,  both  hor i 
zonta l ly  and ver t ica l ly .  Because  f rac tures  are  wider  toward the  surface  
due to  weather ing,  a  wel l  in  Precambrian  rock i s  unl ikely  to  supply  much 
water  below 300 fee t .  The 79 large-diameter  publ ic  supply ,  indust r ia l ,  
and commercia l  wel ls  in  Precambrian  rock tha t  opera ted  in  1965 through
out  Morr is  County  y ie lded an approximate  average  of  121 gal lons  per  
minute  (gpm),  and the  maximum and minimum y ie lds  were  400 and 5  gpm 
respect ively .  The la rger  amounts  a re  usual ly  associa ted  wi th  faul t  

zones  (Gi l l  and Vecchiol i ,  1965) .  

Water  qual i ty  f rom Precambrian  wel ls  i s  genera l ly  good.  Hardness  ranges  
f rom sof t  ( less  than 50 ppm) to  moderate ly  hard  (60-120 ppm);  pH ranges  
f rom s l ight ly  ac idic  to  s l ight ly  a lkal ine;  and i ron occurs  in  
object ionable  quant i t ies  in  some areas  (Gi l l  and Vecchiol i ,  1965) .  

Carbonate  Rocks  

The pr imary carbonate  rock aquifer  in  the  s tudy area  i s  tha t  of  the  
Ki t ta t iny  Format ion.  This  i s  a  long,  deep,  harrow bed of  dolomit ic  
l imestone f rom the  Paleozoic  Era .  Gi l l  and Vecchiol i . (1965)  repor ted  
tha t  the  f ive  major  wel ls  developed in  the  dolomite  a t  the  t ime had 
y ie lds  ranging f rom 40 to  380 gpm.  They suggested  tha t  the  Ki t ta t iny  
Format ion had the  potent ia l  for  moderate  to  large  ground water  suppl ies .  
The Alamatong wel l  f ie ld  has  Wel l  5  wi th  a  y ie ld  of  500 gpm and the  
potent ia l  for  greater  y ie lds ,  in  the  Lightsvi l le  Dolomite .  Markewicz  
(personal communicat ion,  1986)  repor ts  tha t  o ther  dolomite  wel ls  have 
y ie lds  of  up to  3000 gpm in  the  Pequest  Val ley  (Warren County) .  He 
es t imates ,  based oh the  sketchy data  avai lable  to  date ,  tha t  10 to  15 
mgd may be  avai lable  f rom the  var ious  dolomite  deposi ts .  

Newark Group;  Brunswick Format ion 

The Brunswick Format ion serves-  as  an  aquifer  in  the  fo l lowing 

communi t ies  of  the  Bur ied  Val ley  Aquifer  Systems;  Chatham Borough,  Eas t  
Hanover  Township ,  F lorham Park  Borough,  Hanover  Township ,  Harding 
Township ,  Lincoln  Park  Borough,  Montvi l le  Township ,  Morr is  Township ,  
Town of  Morr is town,  Pars ippany-Troy Hi l l ' s  Township ,  and Passa ic  Township  
in  Morr is  County;  Caldwel l  Borough,  Fai r f ie ld  Township ,  Livingston 
Township ,  Mil lburn  Township ,  Nor th  Caldwel l  Borough,  Roseland Borough,  
West  Caldwel l  Borough,  and West  Orange Town in  Essex County;  Bernards  
Township ,  Bernardsvi l  l e  Borough and Warren Township  in  Somerset  County;  
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and Berkeley  Heights  Township ,  New Providence  Borough,  Summit  Ci ty  in  
Union County  (Gi l l  and Vecchiol i ,  1965;  Nichols ,  1968a;  Nemickas ,  1976) .  

The approximate ly  6 ,000 fee t - th ick  Brunswick Format ion i s  composed of  
shale  wi th  local  occurrences  of  sandy and pebbly  consol idated  beds .  The 
sandstone ranges  f rom a  few inches  to  20 fee t  in  th ickness .  The many 
jo in ts  and f rac tures  in  the  rock a l low for  re tent ion and t ranspor t  of  a  
fa i r ly  large  volume of  ground water .  Wel ls  y ie ld  from 4  to  650 gpm in  
Morr is  County ,  f rom 35 to  820 gpm in  Essex County ,  and f rom 12 to  870 
gpm in  Union County  (Gi l l  and Vecchiol i ,  1965;  Nichols ,  1968a;  Nemikas ,  
1976) .  Wel ls  of  grea tes t  y ie ld  are  usual ly  those  between 200 and 500 
fee t  deep where  severa l  source  zones  feed the  wel l ,  and i s  usual ly  hard .  

Newark Group:  Watchung Basal t  

The Basal t  Format ion serves  as  an  aquifer  in  the  fo l lowing communi t ies  
wi th in  the  s tudy area:  Florham Park  Borough,  Lincoln  Park  Borough,  and 
Montvi l  l e  Township  in  Morr is  County;  Essex Fel ls  Township ,  Fa i r f ie ld  
-ownship ,  Livingston Township ,  Mil lburn  Township ,  Nor th  Caldwel l  
Borough,  West  Caldwel l  Borough,  and West  Orange Town in  Essex County;  
Warren Township  in  Somerset  County;  and Berkeley  Heights  Township ,  New 
Providence  Borough,  and Summit  Ci ty  in  Union County  (Gi l l  and Vecchiol i ,  
1965;  Nichols ,  1968a;  Nemikas .  1976) .  The basa l t ic  f lows of  the  
Watchung Mounta ins  serve  as  a  smal l  source  of  ground water  in  the  s tudy 
area .  Water  i s  usual ly  concentra ted  in  gas-created  ves ic les  and 
f rac tures  in  the  rock.  Wel ls  y ie ld  volumes of  30 to  53 gpm f rom depths  
of  less  than 300 fee t  in  Morr is  County  (Gi l l  and Vecchiol i ,  1965) ;  f rom 
7 to  400 gpm in  Essex County  (Nichols ,  1968a) ;  and f rom 20 to  164 gpm in  
Union County  (Nemikas ,  1976) .  Water  f rom the  Watchung rocks  i s  usual ly  
hard ,  ranging f rom 60 to  more  than 180 gpm.  Some wel ls  a lso  have high 
sul fa te ,  i ron and manganese  levels  (Gi l l  and Vecchiol i ,  1965) .  

P le is tocene Deposi ts  

The P le is tocene g lac ia l  deposi ts  serve  as  aquifers  in  the  fo l lowing 
s tudy area  communi t ies ;  Chatham Borough.  Denvi l le  Township ,  Dover  Town,  
Eas t  Hanover  Township ,  F lorham Park  Borough.  Hanover  Township ,  Madison 
Borough,  Montvi l le  Township ,  Morr is  Township ,  Morr is  P la ins  Borough,  
Mounta in  Lakes ,  Pars ippany-Troy Hi l l s  Township ,  Rockaway Borough,  
Rockaway Township ,  Roxbury Township  and Whar ton Borough in  Morr is  
County;  and Essex Fel ls  Borough,  Fa i r f ie ld  Borough.  Livingston Township ,  
Mil lburn  Township ,  and West  Grange Town in  Essex County  (NJDEP,  1985) .  
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The s t ra t i f ied  deposi ts  produce the  larges t  source  of  ground water  in  
both  Morr is  and Essex Count ies  (77 per  cent  and 81 per  cent ) .  Wel ls  
y ie ld  from 20 to  2 ,200 gpm and the  water  i s  of  good qual i ty .  This  
ground water  i s  pumped f rom the  bur ied  val ley  (val ley-f i l1)  aquifers .  

The va l leys  exis ted  before  the  Ple is tocene g lac ia t ion.  In  some areas ,  
coarse—grained sands  and gravels  were  washed in to  the  val leys  by mel t ing  
water  f rom the  g lac iers .  Later  some of  these  deposi ts  were  over la in  by 
g lac ia l  t i l l ,  by lake  sediments  or  both .  Therefore ,  the  locat ion of  the  
bur ied  val leys  i s  d i f f icul t  to  ascer ta in  by d i rec t  observat ion f rom the  
surface .  Figure  11-11 shows the  assumed or ig in  of  the  bur ied  va l leys .  

The pr imary ground water  resources  for  the  Bur ied  Val ley  Aquifer  Systems 
are  conta ined in  the  Brunswick Format ion of  eas tern  Morr is  and Western  
Essex Count ies  (shale  and sandstone) ,  the  carbonate  rocks  of  western  
Morr is  County  (dolomit ic  l imestone)  and the  Ple is tocene deposi ts  of  the  
ent i re  s tudy area .  By far  the  dominant  producers  a re  the  bur ied  va l ley  
aquifers  for  which the  region i s  named.  Chapter  I I I  presents  a  bas ic  
unders tanding of  the  f ie ld  of  hydrogeology which serves  as  a  foundat ion 
for  d iscuss ion of  the  bur ied  va l ley  aquifers  in  Chapter  IV and of  the  
u t i l iza t ion of  a l l  aquifers  wi th in  the  region in  Chapter  V.  
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Cross-Sections Plan View 

Stratified Sands and Gravels Deposited by Glaciers 

Present  day 

Locat ion of  j  
bur ied  val leys  I 

Present  dra inage 

Formation of Buried Valleys 

Figure ii-ll Origin of the Buried Valley Aquifers 
S o u r c e :  P a s s a i c  R i v e r  C o a l i t i o n ,  1 9 8 1 .  
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CHAPTER IV 

DELINEATION AND DESCRIPTION OF THE BURIED VALLEY AQUIFERS 

In t roduct ion 

This  chapter  presents  the  informat ion current ly  avai lable  on the  
del ineat ion of  bur ied  val leys  and bur ied  va l ley  aquifers  in  the  region.  
Al though many research repor ts  have been prepared,  much of  the  deta i led  
informat ion necessary  for  informed management  i s  lacking.  Even such 
bas ic  s teps  as  the  complete  de l ineat ion of  the  aquifers  have not  been 
completed .  An overview of  the  hydrogeological  inves t igat ions  performed 
to  date  i s  presented for  a  sense  of  the  progress  made over  the  years .  
The bur ied  val leys  are  then descr ibed in  some de ta i l ,  by subregion.  
Final ly ,  the  hydrologic  character is t ics  of  the  aquifers  are  discussed.  
Chapter  VIII  presents  informat ion on current  and p lanned research which 
i s  focused on the  Bur ied  Val ley  Aquifer  Systems.  

Subregions  of  the  Aquifer  Systems 

Al though evidence  mounts  tha t  the  ent i re  va l ley-f i l l  aquifer  sys tem of  
the  Rockaway,  Whippany and Passa ic  River  watersheds  are  d i rec t ly  
connected and therefore  a  s ingle  hydrologic  sys tem,  a  sys tem of  
subregions  i s  proposed for  the  purpose  of  focusing d iscuss ion (See  
Figure  IV-1) .  The subregions  of  the  Bur ied  Val ley  Aquifer  Systems are :  

1)  Rockaway Val ley  Aquifers—The ent i re  Rockaway watershed upst ream 

of  the  Jersey Ci ty  Reservoir  in  Pars ippany i s  considered as  one sys tem.  
From upst ream to  downstream,  the  munic ipal i t ies  of  Jef ferson,  Rockaway 
Township ,  Whar ton,  Dover ,  Mine Hi l l ,  Roxbury,  Randolph,  Vic tory  Gardens ,  
Rockaway Borough,  Denvi l le ,  Boonton Town and Boonton Township  are  
located  wi th in  th is  subregion in  par t  or  in  whole .  
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THE BURIED VALLEY AQUIFER SYSTEMS 
FIGURE IV1 8U8REGI0NS OF THE STUDY AREA 



2) Upper Laaington Aquifers—The Upper  Lamington (or  Black)  River  
watershed inc ludes  aquifers  tapped by the  Morr is  County  Munic ipal  
Ut i l i t ies  Author i ty  and the  Roxbury Water  Company,  in  the  munic ipal i t ies  
of  Mine Hi l l ,  Roxbury,  Randolph and Chester  Township .  This  subregion i s  
considered separa te ly  f rom the  Rockaway,  though the  aquifers  are  
connected to  the  Rockaway sys tem to  the  nor th .  

3) Towaco Aquifer—The Towaco Bur ied  Val ley  in  Montvi l le  Township  
does  not  connect  wi th  the  bur ied  va l ley  aquifers  to  the  west ,  but  may 
connect  to  the  bur ied  val leys  of  the  Northwest  Essex Subregion by way of  
the  eas t  through Lincoln  Park ,  Wayne and Fai r f ie ld .  The Towaco i s  
considered as  a  separa te  subregion.  

4) Northwest Essex Aquifers—The broad va l ley-f i l l  sediments  of  
Fai r f ie ld  and the  upgradient  aquifers  of  the  Caldwel ls ,  Essex Fel ls  and 
Roseland comprise  th is  subregion.  The remaining munic ipal i t ies  of  West  
Essex are  included wi th in  the  Chatham/Mil lburn  Aquifers  Subregion.  

5)  Whippany/Lover Rockaway Aquifers—The aquifer  under ly ing the  
lower  Rockaway River  between Pars ippany and Montvi l le  i s  apparent ly  not  
connected to  the  upper  Rockaway sys tem,  but  ra ther  connects  to  the  south  
wi th  deposi ts  under ly ing the  Whippany River  watershed.  Pars ippany-Troy 
Hi l l s  i s  a lmost  ent i re ly  wi th in  the  Whippany watershed,  as  are  
Morr is town,  Morr is  P la ins ,  Morr is  Township ,  Hanover ,  and western  Eas t  
Hanover .  The Rockaway Val ley  subregion i s  apparent ly  cont inuous  wi th  
the  major  bur ied  va l ley  which t raverses  the  Troy Brook watershed of  
Pars ippany,  but  Pars ippany i s  considered separa te ly  f rom the  Rockaway 
Val ley .  

6) Chatham/Millburn Aquifers—This  subregion wi th  the  longest  
h is tory  and greates t  in tens i ty  of  use  i s  located  jus t  nor th  of  the  
terminal  moraine  in  eas t -cent ra l  Morr is  County  and nearby por t ions  of  
Essex County .  The munic ipal i t ies  of  Madison,  Chatham Borough,  Florham 
Park ,  Summit ,  Mi l lburn ,  Livingston and eas tern  East  Hanover  comprise  the  
subregion.  The Chatham,  Southern  Mil lburn ,  Nor thern  Mil lburn ,  Canoe 
Brook and Slough Brook Bur ied  Val ley  Aquifers  a re  wi th in  the  area .  

7)  Upper Passaic—There  are  no major  bur ied  val ley  aquifers  known 
in  the  Upper  Passa ic ,  located  upst ream (south)  of  the  terminal  moraine  
in  Chatham Township ,  Passa ic  Township ,  Harding,  Summit ,  Berkeley  
Heights ,  New Providence ,  Warren Township ,  Bernards  Township ,  and 
por t ions  of  Mendham and Bernardsvi l le .  The subregion re l ies  on ground 
water  f rom shale  and precambrian  rocks ,  and contr ibutes  s igni f icant ly  to  
the  base  f low of  the  Passaic  River .  
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Hydraulic Connection Among Contiguous Aquifers 

When the Wisconsin glacier moved into New Jersey, it scraped up vast 
quantities of soil and rock from the land surface, carrying them forward 
and depositing the materials in the terminal and ground moraines, as 
stratified drift and as silts and clays in Glacial Lake Passaic. In the 
buried valleys, geologists suggest that most or all of the soil from the 
sides of the valleys would have been stripped off. The stratified 
deposits which constitute the buried valley aquifers would thus be in 
direct contact with the bedrock aquifers, allowing free flow of water 
across the boundary (Meisler, 1976). In this manner, water which is 
recharged to the bedrock may serve to replenish a part of the water 
discharged from the buried valley aquifers through swamps and marshes, 
stream base flow, springs and wells (Nichols. 1968a). dr. seme cases, 
the flow cay be reversed, where water from the buried valleys enters the 
bedrock (especially where large wells draw from bedrock belcw or beside 
a buried valley). 

The direction of flow depends on the hydraulic gradient; in other words, 
which direction is "downhill" for the water. Where the bedrock serves 
as a recharge source for a buried valley aquifer, the long-term 
productivity of the system is improved, overcoming the limitations 
caused by the narrow channels of the buried valleys (Geonics, 1979b). 

The less permeable materials of a buried valley (fine sands, silts, 
clays, muck soils, nonstratified till) also can serve as valuable 
storage areas for water which can eventually recharge the sand and 
gravel aquifer. Fine sands, for example, are quite porous but relative
ly impermeable. They can held large quantities of water but release it 
too slowly for major production wells. Over a wide area, these deposits 
could play a significant rele in aquifer recharge (Geonics, 1979b). 

regional and Local Ground Water Flow 

Ground  wa t e r  f l ows  a t  a  r e l a t i v e ly  s low  pace ,  o f t en  measu red  i r .  f e e t  pe r  

cay  o r  even  f e e t  pe r  yea r .  T he  de t e rmina t i on  o f  g round  wa t e r  f l ow  r a t e s  

and  d i r e c t i ons  i s  c r i t i c a l l y  impor t an t  i n  g round  wa t e r  con t amina t i on  

i nve s t i ga t i ons ,  v e i l  cone  t  r c t e c t i on ,  wa t e r  budge t  p r epa ra t i on  and  t he  

unde r s t an d i n g  o f  a qu i f e r s  a s  sy s t ems  r a t he r  t han  i so l a t ed  co mp o n en t s .  

I - r ou n d  wa t e r  f l e w  i s  de sc r i bed  i n  " f l ow  ne t s "  wh i ch  de sc r i be  t he  t h r ee  

d i m e n s i o n a l  a s p e c t s  o f  f l e w  d i r e c t i c n  a n d  v e l c c i t y .  A s  g e o l o g i c  

c o n d i t i o n s  c h a n g e ,  t h e  g i c u r . c  w a t e r  m a y  f l o w  f a s t e r  : r  c l e v e r ,  o v e r  a  



broad area or through a restriction, up or down in elevation. However, 
ground water always flows along a gradient determined by gravity and 
pressure. Water table aquifers flow downgradient along the apparent 
surface of the aquifer. Confined aquifers also flow "down" but the 
gradient is measured differently, by the amount of pressure on the water 
at any point in the aquifer. 

Natural ground water flow nets may change with precipitation. For 
instance, water may flow toward a river in wet seasons but away from the 
river in dry seasons. Natural flows may also be altered by pumping from 
the aquifer. In the vicinity of the pump, ground water will tend tc 
flow toward the pump instead of in the natural (regional) flow direction 
because the pump artificially creates a depression in the aquifer. This 
depression becomes "down" for r.earby water. Table IV-2 provides some 
measurements for the radius of influence of major wells in the region. 

Research on ground water flow nets is lacking in the Buried Valley 
Aquifer Systems. Most of the data collected to date derive from 
contamination investigations, where mapping of the contaminant plume 
reveals the ground water flow. In most subregions and local areas of 
the aquifer systems, only the most limited understanding of flow exists. 
Precise flow nets have been determined in a very few areas, such as the 
Dover portion of the Rockaway Aquifer through USGS research. 

Figure G-5 (in pocket) is a compilation of existing knowledge and 
inferrences about the flow of ground water to and within the buried 
valley aquifers. This map should be used only as a genera 1 guide. i 
Very little of the ground water flow information has been rigorously 
determined. Figure G-5 represents an initial attempt at mapping the 
gross flow net of the region. A final product will require considerable 
research, beyona the scope of this study. However, the map may be 
useful in defining the information needs for development and contamina
tion review. 

~ Please inform the Passaic River Coalition of any new information 
which tends ~o support or oppose the regional flow net indicated cm 
Figure G-5 or provides additional information in areas where no flow 
directions are indicated. 



Parsippany and East Hanover (notably those of the Rockaway, Towaco and 
Great Piece Buried Valleys). 4.5 rngd were pumped from the Rockaway and 
Towaco valleys in 1975 (Geraghty & Miller. 1978). Estimates of pumpage 
are difficult to ascertain for the remaining valleys. However. Table V-
2 indicates the approximate ground water use of Morris County 
municipality and nonpublic users in 1980, for communities in the 
designated areas. These data may be compared with Table V-3, listing 
ground water withdrawals in 1960 within the same region and segregating 
pumpage by aquifer tapped. 

As of 1960, 77 per cent of the ground water use in Morris County came 
from stratified drift deposits. Gill and Vecchioli (1965) tabulated 127 
large-diameter wells in Morris County, which yielded an average of 502 
gpm from stratified drift (Table V-4). 

In Essex County, Nichols noted the existence of 27 large-diameter wells 
in stratified drift, yielding an average of 908 gpm, and varying from 
410 - 1.593 gpm (Table V-5). 

20.0 rngd were pumped from stratified drift deposits ir. Essex County, 
comprising 81 per cent of the ground water used (a figure comparable to 
that of Morris County). Pumpage from Millburn alone was 15 rngd 
(Nichols, 1968a). 

Overview of Public. Industrial and Private Uses 

Use of ground water resources can be divided in many ways, but most 
useful is the dichotomy between major users and minor users (mostly 
residential). Major users, as defined by the NJ Department of 
Environmental Protection (NJDEP), are those withdrawing a monthly 
average of 100,000 gallons per day (gpd) or more (NJDEP, 1982). This 
diversion rate equates to a continuously operating well with a yield of 
70 gallons per minute (gpm) or more, which is considerably smaller than 
many public supply wells (which often yield 500 gpm or more). 

Many residential wells can yield 10 gpm on a more or less continuous 
basis, or 14,400 gpd, and yet the average personal use of water xs 
perhaps 100 gpd. Obviously, a family of four does not appreciably tax 
the capacity of a good well. Further, homes which have both private 
wells and septic systems recharge much of the water used, resulting in 
minimal consumptive use of the ground water (Geraghty 6 Miller. 1978). 
Fi 1 vate wells are common in. many of the less densely populated sections 

1  14 -



TABLE V-2 

PUBLIC COMMUNITY AND NONPUBLIC WATER CONSUMPTION BY MUNKMPAI ITY. 
BURIED VALLEY AQUIFER SYSTEMS. MORRIS COUNTY MUNICIPALITIES. 1980 

Municipality 

Boonton, Town of 
Boonton Township 
Chatham Borough 
Chatham Township 
Denville Township 
Dover, Town of 
East Hanover Township 
Florhani Park Borough 
Hanover Township 
Harding Township 
Jefferson Township 
Kinnelon Township 
Madison Borough 
Mendhani Borough 
Mendham Township 
Mine Hill Township 
Montville Township 
Morris Plains Borough 
Morristown, Town of 
Morris Township 
Mountain Lakes Borough 
Parsippany-Troy Hills Twp 
Passaic Township 

Total  Popula t ion Served Per  Capi ta  Avg.  Water  
Popula t ion by Publ ic  Supply  Water  Use  Use (MGD) 

8 .620 8 ,620 132 1 .14 
3 ,273 398 128 0 .05 8 ,537 8 .53/  122 1 .04 
8 .883 7 .540 81 0 .61 

14.380 12.942 134 1 .73 
14,681 14.681 161 2 .36 

9 .319 7 .428 148 1 .10 
9 ,359 9 ,359 119 1 .11 

11.846 11.846 126 1 .49 
3 .236 891 127 0 .11 

16,413 6 ,602 58 0 .38 
7 ,770 3 .980 65 0 .26 

15.357 15.357 124 1 .90 
4 .899 4 ,899 131 0 .64 
4 .488 1 .511 86 0 .13 
3 ,325 1 .531 91 0 .14 

14.290 6 .291 155 0 .98 
5 .305 5 .305 111 0 .59 

16.614 16.614 102 1 .69 
18.486 15.354 119 1 .83 

4 .153 4 .153 149 0 .62 
49.868 49,868 112 5 .59 
7 .275 6 ,564 81 0 .53 

Popula t ion Served Avg.  Water  
Nonpubl ic  Supply  Use (MGD) 

2 ,8-75 

1 .343 
1 .438 

1 .891 

2 .345 
9 .811 
3 .790 

2 .977 
1 ,794 
7 .999 

3 .132 

711 

0.20 

0.09 
0.10 

0.13 

0.16 
0.69 
0 .27 

0.21 
0.13 
0 .56 

0 . 2 2  

0.05 

- i—v  
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TABLE V-3 

GROUND WATER WITHDRAWAL IN THE 
BURIED VALLEY AQUIFER SYSTEMS,  

MORRIS COUNTY MUNICIPALITIES.  1960 

Muni i -  i  ty  Average Dai ly  Use (MGD) 

Publ ic  Commercia l ,  Other  
Supply  Indust r ia l  

Ins t i tu t ional  

Cocnton,  Town of  0  0 .40 
Boontor .  Township  1 .275 0 .029 
Chatham Borough Q.711 0 .02 
Chathai r .  Township  0  0  
Denvi l ie  Township  1 .401 0 .249 
Dover ,  Town of  2 .062 0 .490 
East  Hanover  Township  0  0 .130 
Florham Park  Borough 2 .108 0 .555 
Hanover  Township  2 .142 2 .397 
Harding Township  0 .201 0  
Jefferson Township  0 .060 0  
Kinnelon Township  0 .085 0  
Madison Borough 1 .239 0  
Mendham Borough 0 .123 0  
Mendham Township  0  0  
Mine Hi l l  Township  0 .010 0 .600 
Montvi l ie  Township  0 .029 0 .145 
Morr is  P la ins  Borough 0  0 .576 
Morr is town.  Town of  0  1 .826 
Morr is  Township  0  0 .272 
Mounta in  Lakes  Borough 0  0 .02C 
Pars ippai .y-Troy Hi l l s  Twp 2 .038 0 .386 
Passaic  Township  0  0  

0 
0.10 
0 
0.050 
0 
0 
0.226 
0.050 
0 .250 
0 .135 
0 .250 
0 .130 
0 
0 
0.100 
0.150 
0 .300 
0 .300 
0 
0 
0 
0.300 
0 .050 

TOTAL 

0 .40 
1 .374 
0 .731 
0 
1.650 
2 .522 
0 .356 
2 .713 
4 .789 
0 .336 
0 .310 
0 .215 
1 .239 
0 .123 
0.100 
0.760 
0 .474 
0 .876 
1.826 
0.272 
0.020 
2.724 
0 .050 

Use by Aqui  fe r  (MGD) 

Precanibr ian  Paleozoic  Tr iass ic  Quaternary  

0 .40 0  0  0  

0 .074 0  0  1 .30 
0  0  0 .020 0 .711 
0  0  0 .025 0 .025 
0 .001 0  0  2 .552 
0  0  0  2 .522 
0  0  0 .151 0 .205 
0  0  0 .075 2 .638 
0  0  0 .500 4 .289 
0 .100 0  0 .201 0 .035 
0 .150 0 .060 0  0 .100 
0 .115 0  0  0 .100 
0  0  0  1 .239 
0 .123 0  0  0  
0 .100 0  0  0  
0 .160 0  0  0 .600 
0 .300 0  0 .174 0  
0 .176 0  0 .200 0 .500 
0 .216 0  0 .120 1 .490 
0  0  0 .272 0  
0 .010 0  0  0 .010 
0 .600 0  0 .124 2 .000 
0  0  0 .040 0 .010 



TAH1.K V ) 

Municipal i ty  

Randolph Township  
Rockaway Borough 
Rockaway Township  
Roxbury Township  
Vic tory  Gardens  Borough 
Whar ton Borough 

Totals 

Average Dai ly  Use (MGD) 

Publ ic  Commercia l ,  
Supply  Indust r ia l  

Ins t i tu t ional  

Other  TOTAL 

Use b^  Aquifer  (MGD) 

Precambrian  Paleozoic  Tr iass ic  Quaternary  

0 .065 0 .064 0 .300 0 .429 0 .300 

0 .781 0 .131 0  0 .912 0 .131 

0 .097 0 .564 0 .150 0 .811 0 .150 

0 .429 1 .631 0 .325 2 .385 0 .085 

0  0  0  0  0  
0 .525 0 .005 0  0 .530 0 .005 

15.351 10.490 3 .166 29.407 3 .196 

0  0  0 .129 
0  0  0 .781 
0 .061 0  0 .600 
0 .300 0  2 .000 
0  0  0  
0  0  0 .525 

. 

0.421 1 .902 23.488 

Note- The withdrawals by municipal i ty  in Table V-3 ate  not  direct ly comparable with the withdrawal d""in 
TableV-2.  Table V-3 is  according to the locat ion of  diversion,  while Table V-2 indicates the locat ion of use.  

Source:  Adapted f rom Gi l l  and Vecchiol i ,  1965.  



AREA PROPOSED FOP SOLE SOUPCE AO"I PER DESIGNATION 
(SoutN C««tral Basin) 



REFERENCE NO. 



U s e r :  G Q U A L L S  

< U S E R 3 > A D P > F S C H A E F E R > P 0 R R I S .  P A G E ?  

-at 

* . •.•*,. !»»».'» » -,i J 1 . » !•< >• I- • •«•»*•** •" * • *•*>•»• : . * «l . 
• -» •» * * •' ' '» T . I> tti, I »*•' "*«4 '• #<* •» * ft *• ** t •* » 4 . - *'»* <•> «» . *• * i » - * * * *.#f ** 
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SITE  
IC  L A T IT U  LONG TU MIN ICI PALI TV 

SITE 
OUNER 

LOCAL 
IDENTIFIER 

USE 
DATE OF 

COMPLETED SITE 
CRT 6 CURR LAT 
HATER HATER LON 
USE USE ACC 

9059G B0  
1053*20  
1051  CEO 
1017050  
1017230  
1017080  
1017090  
1016560  
10175  50  
1017210  

7130 .3101  
7 1  37  5  701  
71303701  
712131 0 1  
7121210 1  
71210801  
71213701  
7122310 1  
7121C801  
71265701  

105108  
105312  
105105  
101705  
101723  
101708  
1 0 1 7 0 9  
101656  
101755  
101720  

713351  
71305  7  
713037  
712131  
712121  
712108  
712137  
712231  
712108  
712655  

1018560  
1050090  
90 18510  
90 93990  
9099170  
9099500  
9097070  

79233901  
79211701  
79  20  5 301  
79251601  
79  261601  
79295901  
792839 0 1  

909856  792325  
905009  792117  
9 0 9 8 5 9  7920  =  3  
909399  792516  
909917  792616  
9 0 9 9 5 0  792959  
909707  792839  

905020071273901  
9050 1 8 0 7 1 2 7 9 501  
10 97330  79255101  
1017090712902111 

9 0 5 0 2 0  7 9 2 7 3 9  
905018  792715  
909733  792551  
101709 71290? 

ROCK AWAY 
ROCKAWAY 
ROCK AWAY 
FLORHAM P  
FLCRHAH P 
FLORHAM P 
FLORHAM P 
FLORHAM P 
FLORHAM P 
MORRIS TU 
FAST HANOVER TUP 
EAST HANOVER TUP 
EAST HANOVER TUP 
CHATHAM TUP 
CHATHAM TUP 
M AO IS ON HORO 
MORRISTOUN TOUN 

BORO 
BORO 
BORO 
ARK HORO 
ARK BORO 
ARK BORO 
ARK BORO 
ARK BORO 
ARK BORO 
P 

ROCKAUA 
ROCKAUA 
ROCKAUA 
FLORHAM 
FLORHAM 
FLORHAM 
FLORHAM 
FLORHAM 
UILBUR 
ALLIED 

Y BORO UD 
Y BORO UO 
Y BORO UO 
PARK UO 
PARK UO 
PARK UO 
PARK UO 
PARK UO 

B DRIVER CO 
CHEMICAL CO 

RBUD 1 
RBUD 3 
RBUO 9 
FPBUO 1 
FPBUO 2 
FPBUO 3 
FPUD 9 
FPBUO TU 
1 
9 

PARSIP-TROY HILLS 
PARSIP-TROY HILLS 
HANOVER TUP 
HQRFISTCHN TOUN 

t AST HANdtlEtT TuP UD 
EAST HANOVER TUP UD 
EAST HANOVER TUP UO 
US 6E0L SURVEY 
US GEOL SURVEY 
US 6E0L SURVEY 
SE MORRIS CO HUA 

CHtUD 
EHTUO 
EHTUD 
6S TH 
6S TH 
TM TH 

9099910793P0601  909991  793006  
90 9 9 5 2 0 7 9  
9097090  79  

263201  
275201  

9099550  79  
9 05211C79  
9052070  79  
9052190  79  
9052200  79  
9052070  7 9  
9052060  79  
9051300  79  
9051390  79  
9  0 5 1 3  7I J  79  
905139U 7 9  
9051390  79  
9051390  79  
9051020  79  
905C  370  79  
9050320  79  
90 5 0 3 5 0 7 9  
9052110  79  

269101  
259301  
259601  
25  =  60  1  
235801  
251301  
251101  
2R3501  
283901  
263301  
2 8 3 101  
2109 01  
210902  
2502 01  
233901  
2393 01  
233701  
260701  

909952  792632  
909709  7 9 2 7 5 2  

"909955  792691  
905211  792593  
985207  792596  
905219  792556  
905220  7923=8  
905207  792513  

101515079301801  101515  713018  HARCIMG TUP 
MORRIS TUP 
HANCVtB TUF 
MORE ISTOUN 

~H ANtnrnrTflF 
PARSIP-TROY 
PARSIF-TROT 
PARSIP- TROY 
PARSIP-TROY 
PARSIP- TROY 
PARSIP-TROY 
PARSIP- TROY 
PARSIP-TROY 
PARSIP-TROY 
PARSIP- TROY 
PARSIP-TROY 
PARSIP-TROY 
PARSIP-TROY 
PARSIP- TROY 
PARSIP-TROY 
PARSIP-TROY 
PARSIP-TROY 

*8 

7T»~ 

SE MORRIS CO NUA 
SE MORRIS CO NUA 
SE MORRIS CO NUA 
SE MORRIS CO HUA 

LIQ6ERM00D 5  
LITTLETON 1 
LITTLETON 2 
NORMANDY 
OVERLOOK 

09/05/1922 
02/20/1993 
09/10/1956 
06/02/1991 
08/00/1953 
11/00/1969 
07/29/1980 
07/29/1952 
10/19/1962 
10/23/1969 
03/15/196/ 
08/19/1972 
11/11/1960 
08/18/1981 
08/25/1981 
08/22/1981 
nmaiH 
00/00/1927 
12/00/1939 
12/00/1996 
05/03/1966 

SE MORRIS CO HUA sawn gppiiicc 09/26/1912 U-
SE MORRIS CO NUA SHONSUN HELL 

TOUN 

905206  792511  
905130  7 9 2 8 3 5  
905139  792839  
905137  792833  
905139  792831  
9 0 5 1 3 9  792109  
9 0 5 1 3 9  792109  
9 0 5 1 0 2  792502  
905037  792339  
9 0 5 0 3 2  792393  
905035  792337  
905211  792607  

HILLS 
HILLS 
HILLS 
HILLS 
HILLS 
HILLS 
HILLS 
HILLS 
HILLS 
HILLS 
HILLS 
HILLS 
HILLS 
HILLS 
HILLS 
HILLS 
HILLS 

SE MORRIS CO MUA 
SE MORRIS CO MUA 
SE MORRIS CO MUA 
PARSIP-TRO* HILLS UD 
PARSIP-TROY HILLS UO 
PARSIP-TROY HILLS UO 
PARSIP-TROY HILLS UO 
PARSIP-TROY HILLS UO 
PARSIP-TROY HILLS UO 
PARSIP-TROY HILLS UO 
PARSIP-TROY HILLS UD 
PARSIP-TROY HILLS UO 
PARSIP-TROY HILLS UO 
PARSIP-TROY HILLS UD 
PARSIP-TROY HILLS UO 
PARSIP-TROY HILLS UO 
PARSIP-TROY HILLS UO 
PARSIP-TROY HILLS UD 
PARSIP-TROY HILLS UO 
PARSIP-TROY HILLS UO 

TODD 
TURN8ULL 
UINGUELL 
PTHUD 1-OBS 
PTHUD 1A 
PTHUD 2 
PTHUO 3 
PTHUD 9 
PTHUD 9A 
PTHUO 5-1 
PTHUO 5-2 
PTHUO 5-3 
PTHUO 5-9 
PTHUO 6 
PTHUO TU 6 
PTHUD 7 
PTHUD 8-1 
PTHUO 8-2 
PTHUO 8-3 
PTHUO 9 

00/00/1968 
11/09/1959 
12/16/1965 
07/30/1998 
11/02/1931 
09/00/1958 
00/00/1937 
11/00/1999 
03/00/1951 
05/00/1958 
07/25/1953 
03/29/1959 
09/16/1959 
09/10/1959 
00/00/1956 
10/00/1959 
07/22/1958 
07/00/1963 
07/00/1963 
07/00/1963 
09/30/1969 

p F S 
p P s 
p P s 
p P F 
F P F 
P P F 
F P F 
F P F 
K N F 
N N F 

P S 
P F s 
P U T 
U U S 
U U S 
U U s 
P P F 
F P S 
P P S 
F P F 

— P P F 
.. P P S 

P P S 
P P s 
F P S 
F P s 
F u s 
F F F  
F P S  
P P F  
F P S 
P P s 
F U F  
F u F  
P u F 
P u F  
F p F 
L u F  
F p F  
F p F  
F p F 
P p F  
F p F 



srr . rcrro rNroa»A r r n N  from wells in thf grounp water site inventory database 
morris county 

1SG  S  DA TA H V CRO - MIN  NJOEP  NJDEP  UATER STAN TI ME A LTI TU D E 
INI  OLE U ELL  AGLIFE  0  RELIA•  LO G I C  CASING S ITE  PERMIT  G R ID  ALLOC I N D U S L I FT  PERIOD SPECIF  I IC  U A TER 
0  DEPTH ccnc  H  I  I  I TY  UNIT  DRILLER DI A TYPE NUMBER NUMBER NUMBE USE TYPE PUMPED CAPACITY LEVEL 

711  117  4  R  . .  6  7  1  12SDGV U 02030113  LAYNE NY CO 24 .0  U 2503297  4941  T  0 . 0  13 .  31  516 .00  
701  38  14 ' , .  o r .  1  1CSDGV u  0 2 0 3 3 1 3 3  LAYNE N Y  CO 12 .0  U 2503525  4941  T  8 . 0  8 . 84  557 .50  
70  1  3  9  4  4 ,  00  1  1  2  SDFi  V.  u  020  3010  3  LAYNE NY CO 12 .0  U  2 5 0 5 8 9 2  2503531  4941  T  8 . 0  6 . 2  7  511 .00  
70140  "  2 . . 0 0  1  12SGGV u  020  3010  ?  LAUMAN,  CW 12 .0  U  2514565  4941  24 .0  0 .0 :0  186 . 00  

' 70  1 41  11 1 .  .  C  1  1 2 SDGV u  02030113  ART E S IAN CO 16 .0  U 2 5 1 4 5 6 2  4941  0 .0  0 . 00  0 . 00  
•70  1  42 .  10  3 .01  1  1 -SDGV u  32030103  ARTESIAN'  CO 2  2 . 0  U  4941  4 .0  18 .85  183 . 00  
' 70143  139 .00  1  12SDGV u  0 2 0 3 0 1 0 3  ARTE STAN CO 14 . 0  u  2121204  2514562  4941  T  72 .0  49 .82  163 .00  
!  T O 144  1 2 R r  112S O GV u  0  20  30 ' l .C  3  ARTESIAN CO 6 . 0  u  2501830  2514634  4941  4 .0  13 .  33  131 .00  
'  70  14  5  102 .00  1 1 "S D GV u  0 2 0 3 0 1 3 3  STOT HCFF  «  WM 12 .0  U 2510880  3612  8 .0  4 6 .9 0  189 . 00  
7014 6  203 .00  112S D GV u  0  2  0  30  13  3  STOTHOFF,  UM 8 . 0  u  2515313  00  785  2812  72 .0  6 . 09  267 .00  

' 70147  115 .01  112S D GV c  0 2030103  "BEJTTY.  U M  12 .0  W 2514205  "2 5 1 4 3 4 9  05072  4941  48 .0  39 . 47  178 .00  
'  70  1  4  P  8  4  ,  30  1 l ^SDG V  c  020  3010 -3  RIN R R A N O  CO 12 .0  u  2518267  2515112  050  72  4941  0.0 0.00 0.00 
' 70149  270 .00  2  2 1R R CK u  020  3010  3  STOTHOFF,  WM 8 . 0  u  2 5 0 9 6 4 0  2 5 1 5 1 5 5  05072  4941  8 .0  0 . 52  175 .00  
'  70  1CC 112 .50  112SDGV c  0 2 0 3 0 1 0 3  2 .0  u  0.0 0.00 0.00 
' 70  191  9 2 .  50  I12SDGV c  0 2 0 3 0 1 0 3  2 .0  u  0.0 0 .00  0.00 
' 70  1 92  172 . 50  112SDGV c  0 2 0 3 0 1 3 3  2 .0  u  0.0 0 .00  0.00 
'  70  1  9  3  265 .CO 2  31BPCK  u 0 2 0 3 0 1 0  3  HURROUS CO 12 .0  u  2 5 1 4 5 2 0  01440  4941  0.0 7 .27  260 .00  
70194  75 .  00  1  12S0GV u  0 2 3 3 0 1 3 3  KELLY CO 24 .0  u  4941  T  96 .0  15 .38  319 .00  
70  1  9  9  75  .  CO 1  1DSDGV u  020  3010  3  2  4 . 0  u  4941  T  96 .0  15 .  38  329 .00  

'  70  1  9 C- 75  ,  CO 112S0GV u  0 2 0  3 0 1 0  7  1  7 .0  u  2514517  4  941  T  0 . 0  0 . 00  0.00 
70  197  442 .CO 2  2 .1  8RCK  c  0 2 0 3 0 1 0  3  ARTESIAN CO 12 .0  u  2513593  4941  72 .0  2 . 67  2 9 5 .0 0  

173  1  98 , /  a4  .  00  2 l iORCK u  0 2 0 3 0 1 0 3  LAUMAN,  CU 24 .0  u  "2  SO  50  2  5 5 1 3 8 3 5  4  9*1 72.0 13 .40  296 .58  
170 199  0  .  0 r  u 02  0  3010  3  ••—irccr w 4941"  0.0 0. 0 0 0.00 
17 0  16  C 1 44 .  o r ,  112SDGV u  0 2 0 3 0 1 0 3  "ARTESIAN"CO 17 .0  u  2503527  2514131  4941  8 .0  55 .36  258 . 00  
1  70  1  f  1  496 .OU 2  31HRCK  c  0 2 3 3 0 1 0 3  S  TOT HCFF ,  VM 12.0 u  251343?  4941  0.0 2 .6 4  251 .50  
' 70162  11 8 .O C  112SDGV u 0203010«  KELLY CO 17 .0  w 2500648  2514134  4941  C  72 .0  125 .00  277 .00  
1  70162  136 .75  1 12  Sf lG  v c  0 2 0 3 0 1 0 3  LAYNE N Y  CO 16 .0  u  2504579  0  0  383  4941  c 0 .0  37 .25  284 . 00  
1  701  £4 128 .OC 1  12SDGV u 0233010  3  ARTESIAN CO 8 . 0  u  2504579  4941  0.0 16 .  78  273 .75  
170165  145 .00  1  1 2 SDGV c  0203010"*  I f  . 0  u  2504578  4941  0 .0  0 . 00  301 .00  
•70166  t5.0ci 1  12S0GV u 0203010  3  16.0 V 2504677  4941  T  12 .0  31 .58  270 .00  
1  70  1  £  7  7^ .  00  112SDGV c  020  3010  3  F EA K IN S CO 16 .0  u  2504588  4941  T  8 . 0  8 . 4  7  287 .00  
' 70168  150 .00  112SDGV c  020  3010  3  BEAT T  y »  WM 10 .0  u  2504588  4941  T  0 . 0  0 . 00  0.00 
'  70  1  6  9  150 .00  4 ocfcmh u 02030133  GOULD,  LC  8 . 0  u  2503961  4941  8 .0  8 .  33  362 .00  
• 7017"  1 9  c .  OC 4  COPCMH u 02  "3010  3 STOTHOFF,  UM 8 . 0  u  2503169  250  3961  00780  4941  1 2 .0  2 . 89  513 .09  
170171  15" .CC 4 CC  pcmp u 020301  0  3  STOTHOFF,  UM 8 . 0  u  2 5 0 3 1 6 8  2 5 0 3 9 6 1  4941  12 .0  7 .  0  5  532 . 00  
•701  7 ?  159 .0 0  4:"fcmp u 0  20  301G 3  STOTHOFF,  um 8 .0  u  2503167  2503961  4941  1 2 .0  2 . 05  550 .00  
• 70  1  7  2  9 : .  oc  112S0G V  u 020  3  010?  ARTESIAN CO 17 .0  u  2 5 0 5 7 2 5  4941  u 0 .0  0.00 0.00 
'  70  1  74  8  6 . 0  0  112S D GV u 020  3010  3  BURROWS CO 6 . 0  u  0 . 0  0 . 0  0  0 . 90  
•70  1  79  6  5 . 00  112SDGV u 0 2 0 3 0 1 3 3  ART E S IAN C C  16 .0  u  2507620  2504854  4041 O.G 16 .  25  273 .00  
701  76  6- .  on  1 1 7 SDGV u 0 2 1 3 0 1 0 3  12 .0  u  4941  r  0 . 9  0. 00  0 . 00  
70  1  77  6 . on 1 1 "S D GV u  02030113 12 .0  u  4941  T  0 . 0  O .OC 0.00 
70  1  7  8  7 0 .  co 1  1 S 0 G V u  02  7  3010  3  12 .0  M 4941  T  0 . 0  0 . 00  0 . 00  
70  1  7  3 4 ' » 0" 1 ] \snpu II 0  •?  0  7  0  1  0  '  1  • .  0  u  4041  t 0.0 0.00 2 5 0 .0 0  

mu 
CI 
co 

34  
34  
34  
1 1  
11 
1 1 
1 1  
1 1  
1 1  
2 2  
1 0  
1 0  
10 

5  
5  

1 7 
24  
29  
2  3  
1 2  
24  
13 
22  
1 2  
2 4  
1 2  
29  
29  
29  
29  
29  
29  
29  
29  
29  
29  
29  
29  
29  
29  
29  
29  
29  
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x ft r e • r .1 r va j j, " WILS IN THE 
pdrr is 

GROUND 
COUNT* 

WATER SITE INUf NTORY DATAHASE 

•^vrr 
PASC 

U SG  S  
UNI  O L E  
I  D  

2 TO 1 5 7 
2 70 1 28 
? 7013" 
270HP 
2 70 Ml 
2 70 M ? 
2 70 1 4 3 
2 70 14 4 
2 70 1 A-3 
270116 
2 70117 
270 Ma 
2 70 11? 
? 70 15 n 
2 70 Ml 
2 70 M 2 

. 2 70 15 3 
2 70 IE 1 
2 70 15 5 
2 70 126 

.270 1 E 7 
2 70 15a V/* 

Ml. TH IITI 
»I 7 TUDE 

ALT I run RE A? ACC 

e21. • nr. 
c "  .  01 '  
5  2 ' .  .  OR 
191 '  .  0 ?  
111 . on 
1 9 1  •  C "  
211, CH 
190 .OP  M 
19C.0C H 
• J f lO  .  00  H 
19P .00  M 
19 ' . ; .  00  M 
19' .on 
25" .OR 

M 
A 

25c . cn  h 
2t.r.oo m 
3'Ju. or M 
221 ' .  00  M 
2  3 . : .  CP  M 
2 1 1), or K 
200.oc 

2  7 0  1  6  2  

2  7 0 1  f  3  

2  7 0  1  f  1  

2  7 0  1  f  5  

2 7 0  1  £ 6  

2  7 0  1  6  7  

2  7 0  1 ' C r  

2  7 0  1  £ 9  

2  7 0 1 7 C  
2  7 0  1  7 1  

2  7 0  1  7  2  

2  7 0  1  7 2  

?  7 0  l  7 ?  

2  7 0  1  7 b  

2  7 0  1  7 6  

2  7 0  1  7  7  

2  7 0  1  7 f i  

2  7 0  1  7  c  

2PC,OP  
20u .CP  
2  C  r  .  t  ' )  «  
2  I f .CP  
20  0 .  CP  M 
20 ' ! .  M  
20?  .  tin  
480 .CO 
5  ?  r  • C R  
5  1  1  .  P f i  H  
5  6 ? .C?  M 
18 -C .C?  «  
1?  ' .  ly 'C  
2  P  n  .C O  «  
1?  ;  . 0  
I • c 

M 
f  

l c  n r  rx  
' ~ I r 

l r. no 
1 n. On 
1 r. n n 
1  0 . 91  
10.00 
1  C .  00  
l  m  
l  o .  on  
1  P .  OR 

.10.00 
1 0. 00 
1 ?. CO 
l on 

c .  0  0  
1 C. CO 
l n .  oo  
1 0,00 
1  P .  00  '  
1 P . 0 0 
1  1 , 0 "  
1 P. 00 

. oc  
1  C. 00 
1 ". CP 
1 r. 0" 
1 0.0 0 
1  0 .  0  0  
1  C ,  n r .  
1  '  . ?0  
1 0.00 
1 C. 0 0 
1 P. OR 
l r. oo 
10 .0?  
1 " . 0 0 
1 C . 00 
l  r .  - j  
M . C " 
1  0 ,  0 '  
10 ,0 '  

W  ATER 
LEVEL 

1 • 0 0 
2 .0  0  
' . 00  
i. o r, 
j, 0 0 
7 . 00  

?  7 .  O P  
M ,  0  0  
1. OC 

11  5 .Q _0  
~12.00 

0.00 
1 . 0 0  

0.0 0 
p.00 
0 . 31 

10. 09 

CATC FROCU-
LEVEL 1  ION 

MEASURED LE  VEL 

DEPTH bottom 
FIRST LAST 

OISCHARG OPENING OPENING 

M1N OPEN- TYPE TYPE 
°r.i!!! °PEN °PEN BEORO.CK BEOROCK 
CIA LENGT -ING HAT DEPTH MATERIAL 

/  
/  
/  
/  
/  
/  
/  
/  
/  
/  
7  
/  
/ 
/ 
7 
/ 
/ 

/ 
7 
/ 
/ 
7  
7 
7 
/ 
/ 
7  
7 
7  
/  
7 
7 
7 
7  

20 -.0 0 
93 .00  
£5  00  

0 -00  
0  0 0  

4 6 0 0 
75 .00  
65 .00  
2 0 . 0 0  

16  7 . 00_  
50 ,00  

0 . 0 0  
150 .00  

3 .0  0  
0  . 0 0  
0 .  00  

150 .00  
4  0  0  C  
4 0  .  00  

0  . 0  0  
1 0 8 , 0 0  

246 .00  
800 .00  
351 .00  
36C .00  

1040 .00  
735.00 

1395 .00  
8C.OO 

1360  . 0 0  
_  32q .00  
1500 .00  

0.00 
70 .00  
0.00 
P .  00  
0.00 

800.00 
6 0 0 . 0 0  
6CC.CC 

0 .  90  
275 .00  

2S.00 
10C.00 

69 .00  
7 C .0 0  
e  c . oo  
67 .00  
8  9 .0 0  

1 1 8 .0 0  
72 .00  

185 .00  
85^00 
65 .30  

139 .08  
110.00 

9C.O C 
170.00 

6  7 . 83  

2 2 . 0 0  
4  8  .  5  P  

3  .  0  C 
1  .  3  0  
?r:.2~ 

1 .0 . )  
3  9  .  0  0  
1 3 . 0 2  

» .  0  9  
1 1 O C  

7  .  0  0  
i! • t) J 

1  n .O Q  
•> .  :2  9  
0  .  0 3  
7 . 0  3  
f. o n 
• : . p r  
c .  a  

<  '  .  3  

7  
7 
7 
7  
/ 
7 
7 
7 
7 
7 
7  
7 

65C.0Q 
0.00 

60 .00  
60 .00  
4  2 . 50  
8 6 . 0 0  

4  P .  6  7  
1 4 0 .0 0  
8  4 .09  
8  2 . 0  0  

1 1 0 . 0 0  
103 .00  
13  9 . 0  0  
1 2 8 .0 0  
10  2 . 0  0  
203 .00  
1 1 5 .0 0  
84 . 30  

270 .00  
112 .50  

9  2 .50  
172.50 
26 5.0 0 

O f  

7  
7 
7 
/ 
7 
7 
7 
7 
7 
7 

; / 0 8 / 1 1 •= 4 
/  7  

7 
/ 
7 
7 
7 
7 

1 1  - 0 0  
26  .  O C  
6 2 , 0 0  

0 . 0 0  
49.00 
72.00 
2 2 . 0  0  

126 .0C  
98 .0  0  
65 ,0  0  

105 ,00  
0  . 00  
0 . 0 0  

5  1  . 0 0  
0 . 0 0  

1550 .00  
tgn.Qn 

-3£«_£LiL 
0 .  

75 .00  
75 .00  
75 .00  

442 .00  

— — -
- -

24 .  0  9 . 7  S  
1 2 .0  4 0 .0  L  
12 .0  15  .  0 S  
12 .0  12 .0  S  
16 .0  30 . 0  s 
22 .0  36  .  0 s  c  
1  4  .  0  50 .0  s 

6 .  0  10 . 0  s 
12 ,0  30 . 0  p  R 

8 . 0  1 8 .0  p  R 
12 .0  30 .0  s R 
12 .0  19 .0  p  R 

0 . 0  1 30 .9  X 
1 . 3  2 .5  T  6  
1 . 3  2 .5  T  G 
1 . 3  2 .5  T  5  

. . .  a .  o  197 . ?  X 

DEPTH 
DRILLER 

LOG 

24 .0  
24 .  0  
1  7 .0  

0 . 0  

15 .0  P 
is .n p 
32 .5  P 

356 .0  X 

. 00  
, **9.80 0-4) 5W T  n » 

00  
00  
OP 

100G .00  
745 .00  
6 0 0 . 0 0  
6 0 0 . 0 0  
6 0  0  . 0 0  
500 .00  
79C . 00  
150 .00  
263 .00  
402 .00  
1 9 5 .0 0  
350 .00  

0 . 0 0  
715 .00  

0  .  0 0  
0 . 00  
P .90  

750 .90  

94 .00  
1 2 4 . n n  

88 .00  
106 .75  
102 .00  

57 . 00  
49 .00  
52 . 00  

120 .00  
5  2 . 00  
38 .0  0  
39 .75  
32 .33  
54 .00  
75 .00  
5  5 . 2 5  
40 .00  
4 P .  0  0  
4  9 . 0 0  
6 :  •  .  0  0  

144 . 00  17 .0  
• 49  F . f l . Q  C .Q„  

JUJL 

118 .00  
136 .75  
13  8 .0  0  
145 .03  

75 .00  
79 .00  

15  0 .0  0  
150 .00  
1 9 5 .0 0  
15C .00  
150 .00  
9  0 .0 0  
36 .00  
65 .00  
6C .00  
6C . J 0  
70 .00  
PP.00 

17 .0  
16 .0  
8 .  0  

1 6 . 0  
1 6 - 0  
1 6 . 0  
1 0 . 0  
0 .0  
0  0  
0 . 0  
0 .0  

17 .0  
0 . 0  

1 6 . 0  
12  
1 2 ,  
1 2 .  
16 .  

50 . 0  S  
372  .  0 J t  .  
30 .  C 
3 0 .0  
36 .  0  
88.0 
26.0 
27 .0  
3 0  .  0 
98 .0  

1 57 .9  
110 .3  
11 7 .  7  

36 .  C 
11.0 
9 . 8  

20. C 
20.0 
30 .  P  
20. 

P 
L  
P 
S  
S  
s 
p  
X 
X 
X 
X 
s  
X 
R 
S  
S  
S  
s  

0 .  00  
0 .  00  
0 .  GO 
0 .  CO 
0 .  00  
0 .  00  
0 .  0 0  
0 .  00  
0 .  GO 

- 228 .CO S H LE 
125 .  00  5  FLE 
1 1 6 . 0 0  
1 3 1 .  CO  SNOS 
136 .00  SHLE 

0 .  CO 
213 .00  SHLE 

—96 . JHLSADS 
C 0 .  00  
C  0 .  C O  
C  70 .  00  SFLE 

57 .  00  SHL E  

__ D. 00  
1  44 .  00  
4  20^00  S H LE 

0 .  CO 
0 ,  00  
0 .  00  
0 .  C O  

93 .CO SFLE 
0. 00 
0 .  00  

43 .  00  
35 .  0  0  
3 5 .  C O 
3 0 .  0  0  
90 .  CO S  HLE 
86 .  CO 
0 .  GO 

6 5 .CO  SHLE 
65 .  GO SHLE 
70 .  CO SHLE 
0 .  C O 

4 9 .0 0  
140 .00  

85 .17  
85 ,00  

0 . 0 0  
103 .00  
140 .00  
1 2 8 . 0 0  
1 0 8 . 0 0  
253 .00  
125 .00  
119 .00  

0 . 0 0  
137 .50  

0 .00  
213 .00  

-  -  26 . 5 . 00  . . .  
0 .00  
0 .00  

79 .42  
442 .00  

94 .00  
0 .00  .  

144 .00  
4 9 6 .0 0  
133 .0  0  
1 5 0 .8 3  
144 .00  
190 .00  

98 .00  
143 .00  
150 .00  
150 .00  
195 .00  
150 .00  
150 .00  

90 .00  
86 .00  
6 6 . 0 0  
6 5 .0 0  
6 5 .0 0  
70 .00  
8 0 . 0 0  
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Sr  LECT ED INFORMATION FROM  WELLS I N  T H E  GROUND WATER S ITE  INVENTORY D A TA BA SE 
M ORRIS  COUNTY 

PAGE  

USGS 
UNIGLE 
ID  

2 T o i e a  
2  TO 1 8 1  
270182  
2  70182  
2  70  18  A 
2  70  1  65  
2  70 1 8 6  
2  70  1  8  7  
2 7 0 i e 8  
2  70189  
270  150  
270161  
27 0192  
2 70153  
2  70  19  A 
2  7 0195  
270196  
270 1 9 7  
270198  
270199  
2  70  2 ' 0C  
2  70  2  C 1  
2  70  2  C 2  
2702C2  
2  70  2C  A 
2  70  2  05  
2  7020b  
2  70  2  C 7  
270208  
27 0  209  
2 70210  
2  70  211  
2  70212  
2H211 

WELL A G U I FER  
DEPTH CCDE 

D A TA  HYCRO-
RELIA-  LOGIC  
BILITY UNIT  CRILLER 

BIN  NJDEP  Nd iDEP  
CASING S IT E  PERMI T  GRI D 

DIA TY PE N U MBER NUMBER 

WATER STAN TIME A LTI TU D E MU 
ALLOC  INDUS L IFT  PER I OD SPECIFIC  WATER C I  
NUMB E  USE TYPE PUMPED CAPACITY LEVEL CO 

129 . 0 0  
8 0 .  C O  
A 7 - .  00  
f l£  .  A2 
37 .  00  

13A.00  
1 0 0 . G O  
1 5 0 . C O  
A 6 2 . C O  

6  A «  00  
6  A .  00  

2  02 .CO 
u  .  0  0  

2 0 5 . C O  
0 . 0 )  

290 .00  
293 .00  
1 1 2 . 0 0  
2  A 3 .  00  
A le .0 0  

9 2 .  C O  
1  0  A .  00  

6 8 . 0 0  
1 2 6 .00  
129 .00  
1A0 .00  
A20 .00  

6  9 . 00  
AOO.GO 
6 0 0 . C O  
I A I . o n  

AO.  00  
111 .33  

172 .00  

1  12SDGV 
1  IT  S D G V  
1  1  -SDGV 
1  12  S D G V  
1 1?  SD G V  
112  SD G V  
112SDGV 
112SDGV 
A C  P C MB  
112SDGV 
1  12SDGV 
112  SDG V 
2  21HRCK 
231BRCK 
221BSL T  
2  21P .SLT  
2  11  M RP  A 
211HRPA 
112S0GV 
A COPCMB 
112  S D G V  
112  SD G V  
112SDGV 
112SDGV 
1  12  S O G  V 
11?  SD G V  
231PRCK  
2  31BRCK  
221BRCK 
231BRCK 
112  SDGV 
112SDGV 
112  SD G V  

-^21 RfiUl 

C  
I )  
U  u u u u c u u u u u 
U u u u 
u 
u 
u u u u u 
u  u u u 
I )  
u 
I I  u u u 

0203010  3  
02030102  
023 3 0 1 0 ?  
0 2 030103  
02C3010  5  
0 2 030103  
0203010  3  
02C  3010  3  
0 :20  30103  
020  3010  3  
0 2 030103  
0203010  3  
0 2 030103  
0 2 030103  
0203010  3  
0 2 030103  
0 2 030103  
02030103  
0 2 030103  
0203010?  
0 2 230103  
0 2 030103  
0 2030103  
0 2310133  
0 2030103  
0 2330103  
0 2 03010  3  
0203010  3  
0 2030103  
020 3 0 1 C3  
02030103  
0 2030103  
0 2030103  
0 2030103  

DE NURE.  UN 

REILLY.  J J  
KELLY CO 
KE L L Y CO 
L AUM AN CO 

P INE BRK C C  

OF  W E L L  CO 
P INE BRK C C  
BURROW S CO 
ARTESIAN CO 

STEWART & CO 
ARTESIAN CO 
ARTESIAN CO 
ARTESIAN CO 
LAUMAN CO 
L AUM AN C C  
L AUM AN CO 
STOTHOFFt  WH 
ST OT HC FF f  WM 
KNIGHT C C  
LAYNE NY CO 
BO T T .  F  
S t f l fHC FFT W 

1 2 . 0  
1  A .  0  

0 . 0  
o . c  
0 . 0  

1  A.O  
0 . 0  

12 .0  
7 .0  

17 .0  
1  7 .0  

8 . 0  
6 .0  U 
6 . 0  W  
0 . 0  
8 . 0  
8 .0  
8 . 0  

12 .0  
10 .0  U 

b .  0  N 
f  . 0  
8 . 0  

10 .3  
10 .0  
1 0 . 0  

P .O  
8 . 0  
8 . 0  

12 . 0  
£ . 0  
5 .0  
8 . 0  
6 . 0  

W  
U  
VI  
u  
u  
u  
w  
u  
VI 
u  
VI 
w 251A698  

251C66H 

2513895  

2213923  
2500621  

2502193  

260  30C 3  
2 6 0 3 0 2 9  
260  30  2 9  
2511968  
2515105  

250A286  
2509253  
2518980  
2 5 1 8 9 8 2  

25CAA 29  
2 5 0 A178  002A8  
25  0  AT78  002  A8  

0  1A  72  

0 1 3 6 7  

01653  
250A296  
251A6 6 7  
251A5 6 2  
251  A565  
251A 9A1  
251A9A1  
251A9A1  

2 6 0 1532  

251AA55  
2513633  
251A355  
251A 356  
2 5 1 AA3B 
251AA39  211  T P  
251AA37  
251AA38  
25L4438 

A9 A1  
A9 A1  
A9 A1  
A  9  A1 
A9A1  
A9A1  

A  9  A 1  
A9 A1  
A9A1  
A9 A1  
A 9  A1 
8811  
9111  
A9 A1  
A9 A1  
A9 A1  
A 9  Al  
A9 A1  
3911  

0 5 0  70  
050  70  
050  70  

A9A1  
A9A1  
A9A1  

3612  
8811  
3612  

2812  U 

0 . 0  
0 . 0  
0 . 0  
0 .0  
0 . 0  
0 . 0  
0 .0  
0 .0  
0 .0  

I  6 . 0  
1 6 . 0  

0 . 0  
5 .0  
6 . 0  
0 .0  
5 . 0  

1 6 .0  
8 .0  

7  2 .0  
8 . 0  
0 .0  
0 . 0  
C .  0  
0 .0  
0 .0  
o . c  
2 . 0  
C .G  
C .O  

2  A . O  
6 . 0  
0 .0  
0 . 0  
0 . 0  

2  A.O  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 .0  
0 .0  
C .O  
0 . 3  

0 . 0  0  
0 .  00  
0 .  0  0  
0 . 00  
0 . 0 0  
0 .0  0  
0 .00  
A.  7  6  
0 . 0 0  

23 .3  3  
29 .  6  3  
0 . 0 0  
0 .  A 5  
0 . 2 2  
0 . 0 0  
0 . 0 0  
2 . 36  
0 .5 8  
5 .  A A  
0 . 0 8  
1 .  A 7  
0 . 0 0  
0 .  o c  

A8 .95  
A l .  67  
3 0 .5 9  
1 . 32  
0  .  0 0  
0 . 00  
1 . 38  
7 .50  
0 . 0 0  
0 . 0 0  
1 . 6  A 

1A .16  
o .oa  
0 .00  

. 0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  
0 . 0 0  

250 .00  29  
190 .00  29  

0 . 00  29  
275 .00  29  
17A .00  29  

0 .00  29  
0 . 00  29  

A98 .00  35  
0 . 00  25  

A8S .00  8  
A 89 . 00  8  
396 .00  2 5  
178 .00  21  
186 .00  21  

0 . 00  21  
0 . 00  21  

120 .00  21  
375 .00  21  
186 . 08  21  
3 6 8 .5 0  2  
180 .00  11  
157 . 00  11  

0 . 0 0  1 1  
173 .00  17  
175 .00  17  
181 .00  17  
175 .00  16  
167 .00  16  
165 .00  16  
265 .00  22  
258 .00  2  A  

0 . 0 0  1 0  
0 . 0 0  1 0  

220 .00  22  
2 2 5 .0 0  22  

0.00  22  
0 .00  22  
0 .00  22  

23A.00  2 2  
0 .00  22  
0 . 0 0  1 2  
0 . 00  23  
0 . 00  23  
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NUS CORPORATION TELECON NOTE 

CONTROL NO: 

03-
DATE: 

3. 

TIME: 

O $ 3 
DISTRIBUTION: 

a-j e, cccfj ci, 

(^crr'slti ' / 
AJ J  

BETWEEN: 

fehr SaJa/clra 

OF: 

J±£± 

PHONE: 

( 2 o /  )j-J; s*oo 

AND: 

ĴZln /L/a/ /' S or- /Is j> & : <J s« "• . /</ J INUS) 

DISCUSSION: 

JZ~ U+k 

/ J, /y Ondl , ~,irrre in a c C "f7 n & C*Jg "he r-

S y s  f r r h s .  h / e  Sh z /* k/dno^zr CJai~<r 

/c<*3ccj Cipj?r<nL 3 /h<Je f ~pr»/n S/a /4z /lorkb <?j/~ 

£96*€<ks. tr/A /^fcrz-rS 3iL/n Syr^e/*?, /kc < n~fdfn»rcl 

<h± 2iLii kl>s £et*J « S t*< /f frkcL , s qpp re* r» Jc 
•W 

rfr~ol>*i f*ke c GssreS Jty/kc o ~k pui/' £ UfcTrr* 4. fy •£>' 7^1 A 

fay-bit*t/'n <?/ /^•e) 

—j r 

«r/* i 

ACTION ITEMS: 

NUS 067 REVtSEO 0681 
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DA/ID J. BAREMN, OOMMISSIONER 



LEGEND 

7*y. 
AfEA SERVED BY PRIVATE WATER SERVICE COMPARES 

Me^9MVEDBVRfimALiy (MNCO WATER SERVICE 

aweascrved BIT MUWCR-RLLT OWNED WRIER »«vw 

• AREA MOT PRESENTLY SERVED BY WATER SERVICE 

• 
O 
- w -

•a-

PUBUC SUPPLY WELLS 

SURFACE WATER INTAKE 

MAJOR WATER MAINS 

WAIER MAIN ACROSS HISHWAT FOR FUTURE USE 

TOWNSHIP B0UNGARE8 

COUNTY BOUNDARIES 

ALL MAP COORDINATES ARE FOR THE LOWER LEFT 
HANO CORNER 

i^Nf AND OWNERS OF PUK* SUPPtf WELLS t1-258 
1-285 

5-01-292 «1-336 
1-478 

5-01-528 
1-366 

112 
t—175 

3-08-379 
§«-389 
§08-397 
H&499 

Boro of Stanhope 
Boro of Stanhope 
Boro of Stanhope 
Lake Hopatcong Water Co. 
West Jersey Water Service 
Boro of Netcong 
Boro of Netcong 
Lake Hopatcong Water Co. 
Short Hills Water Go. 
Boro of Wharton 
Boro of Wharton 
Boro of Wharton 
Roxbury Twp. Board of Education 
Toon of Dover 
Toon of Dover 
Randolph Two. 

25-44-259 
25-44-263 
25-44-265 
25-44-285 
25-44-295 
25-44-342 
25-44*344 

TWp. 
Twp. 
Twp. 
Twp. 
fwp. 
rwp. 
TWp. 

of Raritan 
of Raritan 
of Raritan 
of Raritan 
of Raritan 
of Raritan 
of Raritan 



TION WATER SUPPfcr 
SHEET 

ovftdusr 
25 



2S-OS-17B 

H 

m 

25-04-429 
25-04-429 
25-04-445 
25-04-446 
25-04-467 
25-04-574 
25-04-578 
25-04-587 
25-04-851 
25-04-951 
25-04-957 
25-05-481 
25-05-485 
25-05-487 
25-05-724 
25-05-725 
25-05-776 
25-11-196 
25-11-231 
25-11-233 
25-12-266 
25-12-836 
25-13-118 
25-13-134 
25-13-236 
25-13-317 
25-13-365 
25-13-637 

<g-U-835 

Twp. 
Twp. 
Twp. 
Twp. 
Twp. 
Twp. 
Twp. 
Pine 

Boro of Mounula Ljkei 
Hillcrest Water Co. 
Hillcrest Water Co. 
Boro of Mountain Lakes 
Boro of Mountain Lakes 
Boro of Mountain Lakes 

of ParsIppany-Troy Hills 
of Parsippany-Troy Hills 
of Parsippany-Troy Hills 
of Parsippany-Troy Hills 
of Parsippany-Troy Hills 
of Parsippany-Troy Hills 
of Montville 
Brook Water Co. 
of Montville 
of Parsippany-Troy Hills 
of Parsippany-Troy Hills 
of East Hanover 

West Morris Regional High School 
Louis DeLotto 
Budd Lake Water Co. 
City of Morristown 
Boro of Mendham 
Twp. of Randolph 
Twp. of Randolph 
City of Morristown 
City of Morristown 
City of Morristown 
City of Morristown 

194 JJX Mi 
25-44-175 
25-44-189 
25-44-556 

City of H«W 
Middlesex Water _ 
City of Hew Brunae 

Twp. 
Twp. 
Twp. - .S 

25-13-857 
25-13-872 
n5-14-123 
-5-14-131 
25-14-298 
25-14-348 
25-14-349 
25-14-442 
25-14-517 
25-14-531 
25-14-563 
25-14-565 
25-14-566 
25^14-587 
25-14-629 
25-14-634 
25-14-641 
25-14-822 
25-15-155 
25-15-183 
25-15-413 
25-15-426 
25-15-434 
25-15-462 
25-15-726 
25-15-727 
25-15-729 
25-15-766 
25-15-768 
25-15-783 
25-21-336 
25-22-179 
25-23-126 
25-23-675 
25-23-961 

City of Morri wtawn y e r  W l ( y  U  l ( ~ s  r * . 2.? o > rv. • 
Lakeshore Water Co. / 

Twp. 
Twp. 

Lakeshore Water Co. 
City of Morristown 
City of Morristown 
City of Morristown 

of East Hanover 
of East Hanover 

Morristown Water Co. 
City of Morristown 
City of Morristown 
Boro of Florhaa Park 
Boro of Florhaa Park 
Boro of Florhaa Park 
Boro of Madison 
Boro of Florhaa Park 
Boro of Florhasi Park 
Boro of Florhaa Park 
Boro of Madison 
Hanover Greens Water Co. 
Twp. of Livingston 

of Livingston 
of Livingston 
of Livingston 
of Livingston 

East Orange Water Department 
East Orange Water Department 
East orange Water Department 
East Orange Water Department 
East Orange Water Department 
Cosmonwealth Water Co. 
Boro of Peapack-Gladstone 
Boro of Peapack-Gladstone 
Bernards Water Co. 
Stirling Water Supply Co. 
Watchune  H i l l s  Ps<? io r i a l  v .  9 ,  

TWp. 
Twp. 
TWp. 
Twp, 
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REFERENCE NO. 17 



OSRIRF 10/12/87 
Page 1 of 5 

PRELIMINARY ASSESSMENT 
OFF SITE RECONNAISSANCE 

INFORMATION REPORTING FORM 

Date: T? 

Site Name: () )TL/ (f t u s s s  TDD: 

Site Address: 3 S~o Wt, /fjf. 
Street, Box, etc. 

Town 
/typ/w' 

AHRN, L County 

—TKU TITS*. 
S t a t e T  

NUS Personnel: Name 

~Pdrt&t Crruti? B/d/tZJJ'/-
Ft . j 

Weather Conditions (clear, cloudy, rain, snow, etc.): 

MS- VP °F C  L O U D I  _  \  / ,  / / / >  G R  / T / >  U / M A /  

Estimated wind direction and wind speed: CM I/H. 
Estimated temperature: SS~- fa ' f~ 

Signature: 

Countersigned: 

\-7-TTDBR- */*°/<'V 



OSRIRF 10/12/87 
Page 2 of 5 

PRELIMINARY ASSESSMENT 

INFORMATION REPORTING FORM 

Date: 

Site Name: 0 f U ft s CLy, . TDD: - / /  

Site Sketch: 

Indicate relative landmark locations (streets, buildings, streams, etc.). 
Provide locations from which photos are taken. 



OSRIRF 10/12/87 
Page 3 of 5 

PRELIMINARY ASSESSMENT 

INFORMATION REPORTING FORM 

Date: 

Site Name: /) X\J P& <. gj, TDD: /> i l~ /q 

Notes (Periodically indicate time of entries in military time): AfSpk 

"jh- SwUli /J by he/ jbaJ— /5 <1*0 /frier. 
> *• .. - ^ ̂  (l 

Mdie& hn* in *̂  1 -,V^ T*- /trt.c 

vrt<t//MA} /jeseni&j£Lr-.tU jo/ts-trJ-s/vmzo , an_ 

/•> —20 SJzt/'.L&£$&K.//<£.u - S/dki •/) /><?_ 

. A± X, trtLplî /̂ /d pfi -/h-S/hs 3-sJnrt. . 

Lutdtt̂  JfxertL an . /!«_ AM</?,SHA/L ta -/<s*WftLû  

. 7)/7g//ttfcj>0 t)/ dtJL 1?K~. )££t£hs-/dis tf l̂ J/ tut?' 

S s A t f J * r o A a / .  / J  A r t e  A  r> 

S/<rt̂ S<kovŶ fâ  /J dshjLAj-CHĥ tefrt-ed Jr.tusJ 

! tciceflyJb~- * Std&i. SdlPtfO u4</at A * f/ />/<> 

J?AH • r/rnld L.Seejx. U^ Ĵt J- Ji&>, -
Uhkn OUTfr— 

Ai SoiJL Si/iL sLtmuefrâ d/û e. JJ a .TaJi* hj.// rf/pJ/"/. /!/ 

/S/iw/iiArit. d** S6 wfA Sr'K. j? 6rd&r~ tyj- <//<- Z&T. 

tin Idfal"< r<hntf£unL- J/,, , -rY.î t iAff . 

AJ* sf/lifincu, /rhtvitJ, Af/nt, sr--/d iatû ssA*. . 

kcfutL/i. <fiu 3 -sJm-tj A/ 

— t «a£y./~Jr>.?//t e*vkr- Jr/r̂  A&frJs/iL ¥&. uA~ 

Signature: //Sal/Us J/r AsTJJZu, l. Date: 2/36/?'? 

Countersignature: l̂ y Date: ^'Isf 



OSRIRF 10/12/87 
Page >* of 5 

PRELIMINARY ASSESSMENT 

INFORMATION REPORTING FORM 

Date: 

Site Name: _ 0Ku JLPXPU CL», TDD: OX '0*961 - ,C \ 

' ^ ^ 
Notes (Cont'd): ^ ^ 

bek<nJ-4TlT/'AH Ŝ.V  ̂
/ o  •  i - r * — - h e  

Attach additional sheets if necessary. Provide site name, TDD number, signature, 
and countersignature on each. 

Signature: /Date: SAC/?7 
Countersignature: Date: x/n / 



OSRIRF 08/22/86 
Page 5 of 5 

PRELIMINARY ASSESSMENT 

INFORMATION REPORTING FORM 

Date: 2/2 o/ff 

Site Name: 

Photolog: 

Frame/Photo 
Number 

OXy nr. c/»t< £l\p«*i r̂ /i, I"**- TDD: 0 

Date Time 

fS-t /jP 'l z/zo/fi /o:kt 0 

Photographer 

?. G-K'Ufi? 

Description 
Su). ~ St/vcud 
— : Ar**- y-

p~z/l'p-z 

s - s / f p - J  

/5 

/J-i '//'PS ' 

/& 23 

z/ofa /D'-ZY 

D.& ru 

b&hvt&+̂  

s/Si //-> 

„ /> Jaetivu*̂  
ft /*£> S&/u£*J~cPtvr&yej 

ISS /PSL a/**M /#: 21 

!S-l/l?-7 p/x>h w.26 

/S-S/iP-Z 

7), (JT̂ P 

Idi^C&hSk - Scuik. &C~3*-

Tt&htitsCrf- J? Ut/dlHAJ JT-

d)(?udp~ 
atrfUf 

D<&> 
7< 

YUFF 

*/*>M /fill! ^ &V/r. 

15/j^L Tte-f"̂ MeZk'i f 

Ifalhiewy: 'Xtotflto/><d 

ftbyurffthc, PPorjki 

Attach additional sheets if necessary. Provide site name, TDD number, signature, 
and countersignature on each. 

Signature: 

Countersignature: 

2 kefs'} 







REFERENCE NO. 



TERRESTRIAL ORGANISMS 
ihown n 3ROWN: soec:es «un soec.ai status -rcwn 
•n =£iXn or iSi neicates ioectes oroteciea oy 
reflerai or State Legislation 'see texti 

SYMBOL SPECIES 
SLANTS ;301-3501 

Newark 
N. J.-N. Y-PA. 

•01 
302 
303 
304 
3C5 
•06 
307 
308 
309 
i 10 
3 i 1 

325 
326 
• "  7  
i 23 
3 29 
7 3 0 
: : ; 

338 
339 
340 
341 
342 
343 
344 
345 
348 
347 
348 
349 

ustem n-er^iQCK 
Soieenwort ;5» 
Scae' MIV :3: 
Pond Ou$n :5 
vVater.mi'tnii • : 
nooaea ctche' o-an? 
7ra* 
V"c:<iv cear :.k:js • S 
'• V:~S 3'OLtj; 3 
Eastern ":-^e"a 
Prcner cant 
Sacac.press 
-eooav 
ieas-ie 3iaer 
i:* ".uCKiec-er'v 
R-zoie '"-'Beiess 

--L-r*?']wor* 
OiC^'OS i 
."Lijen : 
- -M rtea'Brass 
-.M i -i z a i : ••-c-r.e 
- . ; 'V-Aen^ . j 
.acKSon-vme. 
Bocc'r.m-'wer 
0..r*-•"*WPed 
3ea a.-e'-'Oef 
-idr'd "J'" 

r-i-TP 
V'ow v::j;"a'-"ar.ana 
reacn .yeeoer 
- ria v.4-0r-.tse 
p.r-'jr-terai cawoaw 
B''d i "-st «z:eer-//orr 
BjrrOWing 'Otjr-'- ; CCK 
eeacn star 
v .e^ cairn 
Dancing taay orcma 
Tamannamo 
P«:cn s c-romenac 
Evergiaaes peoeromia 

69-805- -  '  
GE05TAT 

MA»AT*AVUaNTMJ 

11 $ 4.95 

1:250 000-scale map of 

Atlantic Coast 
Ecological Inventory 

•• 
/ 

* 
Buccaneer oaim 
Slender soieenwort 
Pi.n.etano lacauemontia 
Mahogany mistletoe 
Florida thatch 
Twisted air oiant 
Long's Dittercress 
Venus s flytrap 

INVERTEBRATES (351-400) 

351 .Monarch Dutterfly 
352 Zebra outterriy 

BIRDS (401-600) 
3HOREB1RDS (401-430) 

401 Shorebirds 
402 Terns 
403 Gulls 
4.04 Forster'S tern 
405 Arctic tern 
406 Least" tern (S) 
407 Roseate tern (S) 
408 Common tern 
409 Great otack-oacked gui'i 
4 0 -e,,'ha gun 
411 Laugning gun 
412 Black skimmer ;S) 
413 Turnstones 
414 Plovers 
415 P'oing piover 
4 i6 American oystercatcher 

W A D I N G  B I R D S  ( 4 3  i - 4 6 0 )  
431 Wading Diras 
432 Herons 
A33 Egrets 

Rails 4 34 
435 
4 36 
437 
438 
439 
440 
441 
442 
444 
445 
446 
14 7 
448 
449 
:-.0 
451 
452 
453 

46 1 
4r52 
463 
464 
465 
466 
44.7 
46.8 

Bitterns 
Great orue neron 
Wood -Ois ;S; 
innnga 
uittie Diue neron S • 
''enow-crowned night heron 
BlacK-orownea nignt neron 
; 7'!<za SdoChni -irare : : 
Louisiana neron S 
Lime-Kin 5'1 

"oseate scoonoui '3" 
inowv ea?et 5: 
Magnificent trigaie-oira 
Red'aisn egret S-
Zipper 
•s.ng ran 
•/•rgi'nia ran 
Bora ran 

•,VL 4« i 5 :o-
,'ntertowi 
Swan's 

Produced by 
U. S. FISH AND WILDLIFE 

SERVICE 
1980 

A i J U A T I C  O R G A N I S M S  

i .n 3_c. iCtJL'-S A,fn icec-.n s:dtu« j.-cw-
•• ;EQ.;r' v ."cicates ioe:.es j'-.-tecvj nv 

•eoerai or irate ^miauon ?ee 'e*: 
V3CL 

f 

* 

iPEC'.ES 

iDaoDitng PUCKS 
Diving dUCKS 
Common e-cer 
-inedUin OuCk 
WOOQ du4* 
r . . 4. •, " ' - T 
-LL(>S 
meoes = ' in? 



r LEGEND 

- ROADS 
- P I J L A T F 0  PLACES I 1 —  P r i m a r y ,  a l l - w e a t h e r .  h a r d  s u r f a c e .  

BOSTON Secondary, all-weather, hara surface. 
_ ( L ight-duty, all-weather, imo-Qyao surti 

0«e' 500,000 -
— - .~_T Iw. L|Bni-ouiy, an-weitner. imo'-cveo surface 

. OO.OOC :c oOO.OOO RICHMOND P a i r  o r  d r y  weather, unimorovea surface 
25,000 to 100,000 .EVANSTON Trail 
5.000 to 25 000 _  H .alei» h  Interchange 
1.000 to 5 000 

-"iS,SLS='i - -1 ''1J0 ~—=— Route markers: interstate, u.S State "•* t* • :* u i- •. -g'e -'AC- _T.Cr* Or M.j'f.pi^ 
-n a : • '• 1 •' 4 ' w • . Landmark Scnooi. C"i .'clt 0?' 

s a „ g ' e _  . a n d D i a n e  a " C - u "  2 ^  , - ? o t n  c _ r v f  n  

- a n o . n g a r e a  T  a , ? e ,  5 „ ,  

ieaoiane airoct W «OCKS ^wdsn 
SeaD'ane ancncage ^'esnce ''at — _ Mud 
P o n n e  _  0'  I T ;  S t resrr, 

Aooas-Df'jsnwooa. Mar$n c AwAmn 

4 

J 

Scale 1:250,000 
J  1 0  20 Statute Miles 

10 15 20 25 30 Kilometers 

1.0 15 Nautical Miles 

TRANSVERSE MERCATOR PROJECTION 

81ACK NUMBERED LINES INDICATE THE 10.000 METER UNIVERSAL TRANSVERSE MERCATOR GRIO. ZONE 18 

FOR SALE BY U. S. GEOLOGICAL SURVEY. RESTON. VIRGINIA 22092. OR DENVER. COLORADO 80225 



"FRRESTRlAl ORGANISMS 
».n mn »•» twr »i M D'f I «» (Si -iwhraie* (oIf«ioi9ikim b* K «r SUI« 11MUI 1«M IMI 

•VROL 
* 

;=t:-Es 
*1*875 1301-350) 

it'. Itstrm namiori 

1980 

AQUATIC ORGANISMS ~ 

SPECIES 
PLANTS llbOi 

1 n-sf «n» 2 fioca«**o INVCRICSMKS 151-1003 
51 Ciabi 52 Mirths 53 CMwt 54 SKJUOO* 55 Cn<v 56 Mnm 5? SIUI«I6 58 (OMtar 59 tjH.acaO 60 IjMf" MW 61 lu<ou**n o«i» 62 Ba» va«oo 

So" \"*« (W« 6'4iB'h» <MW Cl«rwt 
b'OklwOtm 

34Pro»5 ('.01 -530) 

mWiC*n aeWfl 
i t»a<n 'ift 
n a"U t'Okjl 

-*io*o O'tcncr cam (Si 
'• tw*' caciu* l$J 
'••* -rI «>0uiwi ,S, 

a«n «n*"ow$ 

'"«•••** orenw 
:i O'cnios iSI Onsen ciuo i$) 32: '•»•« ou*rm 

3.2 lavcoau cod*i* 3.': fJ'i I'mwnnf m# 

i:. aouifw-oanan* 33: BtKKt'WOf' 332 FIViojcocw* 
3 33 F6C' Q*t«t oawaa* 3*4. 8-»3 s fwsi soieeoeen 13? 0."Owmg (Our-oc (Oct J ?•£ &CJCO Va» 33* 
34' IbdltMWlM 3*: pcwomw 342 6wccan**r Mutt 34 ] S>eno*f toWfwwt 
,U4 P-i-Mtno MCQumomit 34? Manatanv munetat 346 f«iaa irvatcn 34* >'unHI M4i 348 \ ommcrm 
34# t IIVtTIB 

iNVt»TC9»*rES (351-4001 
36: Miytrefl Oultfftly 352 itera oun*i*i» BIRDS '401 -600) 
S*6«£8i«0S (401-4J0I 

*01 SnaraOrWi 4*2 Te>nt 433 Cm!* 434 forv«*«tl**i 
4 05 *»ctir MM 4-T6 l»MMwn 'S> 4.; Bowaia «f»i» (Si 4- A Common tf*n ' > Z-**i cacB bacaea fun **"•"<m« 4 I I Ljuft».n( 
4,2 ttiaca Mimno (Si 
413 'o'nMOOf* 
4.4 PI/WM% 4 I 5 P'Oing POM! 4:<. amaricjn o*tt«*c«tctiae (Si *AO"NC birds <4)i.46O> 
4;: 4.4fl.»f 6>'9t - . •••*ins 4-1 lawn 

"»»*' O'ue n«>on isi 
Ciu* nn»on (Sj 

"low (WHM nifftt hV>On 
arar»<*>neo n.»«i nwon 

unonm can* <Si 
446 I "•pair neji* %ooor>0iii (S) >"u*m ««•*' Si Ma««,i4cpni n.(iie-t»rO (Si B*ao>*ft er*( <Si 

Z 400*4 '4ll 
4«: • •fin# <<>• 4?/:_ "»i if 4r*TfR>0WL (461-5001 
461 *att*te«4 
462 S*ant 

•«i'«gi« Ouca o-no ouc* ' i'*no» u»* ouea 

''•••ran jno -•4 *.i-at • -"»wn oei'Ca" if ;5 fcu»«« Blii"0*n04 61* I «C" \ OM'tt 
:0 da/oroiti t :9 Common ou"'" '•it: Oouo'tcmlM connafani ^ann*t -J2 C'lua I oti'f -4 i Nonftom onowoa* 644 Budooon t Vttrmtm :i5 Oiuw ("wail* ?46 SlKMMWt 64? PUfW 

-.14 *».•* 0*"t4n ONGfliROS *no OThfbs (551-6001 51 ^ooaca'Ot ano oiotn 652 Rw (ocaibco «aoeBRCB(i (O 663 Ci4cruwt4 554 Bjcmnan t mm** If) 655 W'"fl iu»«»V 656 *ma»«an wooOCOCB 667 Pip»'M«ooao*CB«r t M<OW 656 559 BoMfO coutt 6o0 tJOOWfl'lt Mowntif (Mi* 562 663 R"'R n*ca*o pn*«uM 6<->4 aillB ttMXOW 665 Out** VMW* Wt"M 566 wn>t* (fownca c if) <S) 
RlRttlCS *M0 BMPNlRUNS 1001-700) 

l u i  tatiarn WMIWIMM MM (S •>02 C«tl**n inorfo iimh ih •-0J 4rn*liC4A *ll<K*IW (fl o04 Norm«rn OiamonOQBCk l*rraoM* 605 Bmomoont 606 G'MI*) t»*n 
c07 Bet lu'ii* (S> •.OB Ooonc* tOIWatt (Si £.09 Imtin ii(o 'U(MtMI* (SI 6 ,0 "cin*»n (*nc* uina 
-;i (w unto \ainB •;;2 Mao la'"* 613 Pi«moo"» f«0 0*>cM turti* (ft 
615 
616 617 i!8 

CJ'Oun* f F)o>«ti4 a Autnic un mthfi • American cracoon* iM f lonoa B**» mow taimi (SI f oriOJ OIACB-nMOM vnaa* - -• QiiVi*n't (if* "0* ji Normcrn oin* trw«* hi 
Com tna«» iSi 
t.n = 2 5 Souinctn (>** >'<•* "Of iS) 

WAWMAtS (701-800) 
6«a**» 
S acac*«0 ituno (M*r , esw"! Ma>%ft raoorl 

-.»*» oiiar ifl 'f' <«t •>n CM* 
C.,i'.o*'un« iiuno oocB'at foora 4"4V4t'4 itiano colon mout* 4iua(iC ijroea'Ctt H ac* OMf' iSi Houcai (ittarn c** Mwu>*( tjsiem <o« tgui"*' t *M**n coiionun Iwmaoa io* vjux»*i <fl 

9 '04 
uec wujna Nu" i4 . .I'Ulta" *uw L:.'0'i<ai ooc*ei foo"*» >S) A.'ii i•'•net V»a ceti sraci meaoow wtt - oc> it.ano meiaow «ow *.«• .a 3*jcn nwutc 

'•Ct " 

4»n.ie Wi'i 
1I"WJ uu U«* wa OMA BfiHWoaM tanUBM 

13 3 Bu<*r" 134 La'cnnouin G 
135 8IK* cnm 
137 iootteo tcauowl 138 MeaatiV* 139 Sob) 140 Atwmc cw* 141 Souirwm Ainfiitn 142 Nar»w*n auiguin 143 Ou" k-ngtiwi 

: 48 Soutnm "awnoa* 149 Mnnir II0UO04* 150 ftawewe «nrt ; 61 Ai iam<c lomcoO : 52 tnieaoiwwwa : 6} (-*• e 164 Aiiantic macaert* 1 65 C"am Mcarr :6s *s.ie aatt :5' A)'l« 163 Siw*> orcn 159 'k»BM uumtwno 160 bBre(W* Sttfuw* macaa»« 162 (63 

;*-4 anantic fwuBt 
; Auam« cob : P*mo»;a 72 «aoo<XB 

I 3'1 Kit «XWT 

• imn noul 
>r < «wij.i 'iouno*< ,...i noiinon 
i..i, fTwc*r*i '.'•sn h".lt |«un' 
.ad«<-tn 
•.-<i.ue» 

'! 4 un\ 0 Mar.ia'W 04'icr if) 
III-. AMI AMItumANS (201 2V» 

wo-it tea lu'H* 1 * •' 
, 3 U * i r * «  w i  i v ' n t  i f l  ji Hjwetoni tu'l'e ir , J Ai-anl-C ri0>e* iu'l>* (7) 

-AHlTAT USE 

a 0MUWN Mr latiaMfiar wgarawr* 
groune ' Saeri iivunfinuniing • 

ivirMr* i Minatory mba 
-:nm*ic«4i narwumt *** * *»«iin* airaia 

• :u<i ccncencaiion . '-wai oitmouiion 
.veranniermg area * (oaomtn 
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REFERENCE NO. 



* 

Surface Water 
Classifications 

Surface Water Quality Standards 

State of New Jersey Department of Environmental Protection/Division of Water Resources 





GUIDE TO USE OF INDEXES B THROUGH F 
The Surface Water ClassifRation state. 

surface water classifications indexes by major drainage 
The listing is divided into five ̂ *|sRi*er.d) Passaic 
basin: b) Atlantic c°as ' York Harbor Complex; e) Raritan 
River, Hudson RlY®J J within each basin the waters 
are6listed aiphabeficallj and segment descriptions begin at 
til headwaters and proceed downstream. 

a) To find a stream in this listing: 
1. Determine which Major Basin the stream is in: 

2 Look for the name of the stream in the 
appropriate index and find 
classification; 

- strearc^or^othe^waterbod^tha^the^stream of 
interest flows into and look for the 
•^^classification of the stream ̂ of interest 
Sowhe%fthStSondds«e^£orria?erbody is 

SEr^ 'o^Sr^/ir fi^ui  
ih?ough 0)3 below to classify streams 
entering unlisted lakes. 

b) To find a lake or other non-stream waterbody: 
Determine which Major Basin the waterbody is 
in; 
Look for the waterbody name in the 
appropriate index; 
Tf the waterbody is not listed use c)2, c)5 
and c?6 below to determine the appropriate 
classification. 

the listing* use the following rules: 

FW2-TM, or FW2-NT or lakes classified as 
the^entS6 unfes^the'inli^ed^tream is a they ®nteij' r below) . If the stream could PL water (see 6 beiowi. . 
be a CI water also see 5 below. 

1 .  

2 .  

3. 



AU fresh water ^s^ponds^a^servoirs^ 

located within the Pinelands^Area^boun ari^ 
(see 6 below) and are PFW2-NT. This 
as FW2-TM are c^83^1® seaments of streams 
includes impoundments 01n 5JM ch as saxton 
w h i c h  a r e  c l a s s i f i e d  a s  F « T » _  ^  ̂  
Lake on the M^8C°™^ C1 water also check 5 waterbody could be a Ci warer 
below. 
Unnamed or unll3t®^asgified as^FWZ-TM only if FW2-TM lakes are classified^ ̂  watershed 
all of the liste classified as 
that flow^^°F^!TP If none of the streams 
FW2-TM and/or FW2 TP. listed, the 
that flow into the lake ar ag p^-TM 
stream of interest * streams from the lake 
only if all of Qf |w2-TP. If the 
are classifyed a within the boundaries of the 
stream is located Wf»low* if it could be a Pine lands Area se%6 *®*°W* 
CI water also see 5 below. 

Unnamed or unlisted 8J^| a^SEl^n the 
waterbodies "®c^n! Unnamed or unlisted 
Atlantic Coastal Basin. SE2 or SE3 
saline waterways which «ckensack and Ny 
waters in the Passai , classified as SE2 
Harbor Complex b88J;nli ted within Index d. 
unless specifical y unnamed or unlisted 
Freshwater portions o . ^ ̂  waters are 

streams entering SEr This Qnly applies to 
classified as FW2 H . . (see 6 below). 
waters that are not *^®"c<;uid be a CI If the waterbody or waterway 
water also see 5 below. 

If the ^ater^r°iSWentirely locatedrwithin flows through^i^entir^y ̂  game iands, 
State Parl"i,ife refuges, other special 
Federal wlldl^f® shellfish water as 
holdings, or is 7:9-4, the Department's 
defined ^/^'^ecked to determine if the 
maps should be . mapped as a CI 
waterbody o f  i n t e r Q r  w a t e r b o d y  d o e s  n o t  
water. __ the USGS quadrangle that the 
appear on the u q map in lts 
Department used a waters, the Department 
designation of the _ b ase basis 
whethe^the^waterway or vaLrbody should be 
designated as CI. 



6 All waterways or waterbodies, or portions of 
6 • waterways^and waterbodies thatare 

as PL only for those portions that are locatea 
within ?he boundaries of the Pinelands Area 
are classified as PL unless they are listed 

waters in Index A. A tributary entering a 
PL stream is classified as PL only for tjjose 
portions of the tributary that are ̂ thin the 
Pinelands Area. Lakes are classified as PL 
only if they are located entirely within 
Pinelands Area. 

CLASSIFICATIONS: 

FW1 „ ^. FW2-TP — FW2 Trout Production 
FW2-TM — FW2 Trout Maintenance 
FW2-NT — FW2 Non Trout 
PL — "pinelands Waters 
SEl 
SE2 
SE3 
FW2-NT/SE1 (or similar designation) -- Indicates a wa«r-

interface^ChTheeexact^point of dematcation^between 
the fresh" and saline waters must be determined by 
salinity measurements and is that point wher . . 
salinity reaches 3.5 P«" in"he tide. The stream is classified as FW2-NT in rne 
fresh portions (salinity less than or 
parts per thousand at mean high tide) and SEl in the 
saline portions. 

DESIGNATIONS: 

<"> ;; indicates1 trout'production in waters which are 
lacaified as FW1* this is for information only 
and doesnot af^ect the water quality criteria for 

,tm, -^Indicates trout maintenance in waters which are (tml -- Indicates tr pwl_ For FW1 this 1S for 
information only and does not affect the water 
quality criteria for any stream. 





DEPARTMENT OF ENVIRONMENTAL PROTECTION 
DIVISION OF WATER RESOURCES 

Surface Water Quality Standards 

Adopted: 

Authority: 

Effective Date: 
Expiration Date 
pursuant to Executive 
Order No. 66 (1978): 

August 7, 1985 by Robert E. Hughey, 
Commissioner, Department of 
Environmental Protection 
N.J.S.A. 13:1D-1 et seq., 58:10A-1 
et seq., and 58:11A-1 et seq. 

September 3, 1985 

May 20, 1990 

DATE: 8/if85 JLCAS ^ 
ROBERT E. HU 
Department o 

Commissioner 
ironmental Protection 



COOLEY BROOK 
<W" "described b"™® len?th' eXCSPt se*"ents FW2-TP(C1) 

(Hewitt) - Segments of the brook and all FW1 r^T 
tributaries located entirely within 
Hewitt State Forest 

CORYS BROOK (Warren) - Entire length ™,, 
ORESSKILL BROOK FW2-NT 

(Alpine) - Source to Duck Pond Rd. FW2-t p / p i i  bridge, Demarest TP(C1) 
( D e m a r e s t )  -  D u c k  P o n d  R d .  b r i d g e  t o  F W 2 - N T  

T e n a k i l l  B r o o k  
GUPSAW BROOK 

(Skylands) - Source to Cupsaw Lake dam, except FW2-NT 
segment described below T 

(Skylands) - That segment of Cupsaw Brook above FW2-NT(C1) 
the dam and within the boundaries of 
Ringwood State Park 

DFan ?! ~ CuPsaw Lake dam to mouth FW2-TM 
D^BSR,^bv"^,C-rE"i«"lenatr len9th FW2'NT 
DOCK POND (Ringwool e"gth ™?"NT 

ELIZABETH RIVER FW2-NT(C1) 
(Elizabeth) - Source to Broad St. bridge, FW2-NT 
fin • J1fSet and a11 freshwater tributaries 

FOX BRoniZ?£eJ Broad St. bridge to mouth SE3 
iength 

- Enti~ w ™ 
gS'IrooK015 (M°rriS PlainS> " Enti" ™2-OT 

'^"Sescrlbafbeloi6"9^' eX°ePt Segment FW2"NT 

(Great Swamp) - Segment within the boundaries FW2-NT(ci) 
of the Great Swamp National Wildlife Refuge 

GREEN BROOK 
(W. Milford) - Entire length, except those FW2-TP(C1) 

segments described below 
(Hewitt) - Those segments located entirely FW1 f t D l  

GREEN POND^Rockaway) witt "ate Forest boundaries ' P' 

GREENoSBtBrL*^i^efSenal) " Grean P°nd 

GREENWOOD LAKE (W. Milford) PWo TM 
HACKENSACK RIVER FW2-TM 

/Sra2eJJ? " So?rce to Oradell dam FW2-NT 
radell) - Main stem and saline tributaries S E 1  

from Oradell dam to the confluence with 
Overpeck Creek 

(Little Ferry) - Main stem and saline S E 2  
tributaries from Overpeck Creek to 
confluence with Berrys Creek 

(Secaucus) - Main stem from Berrys S E 2  
Creek to Route 1 & 9 crossing 

(Kearny Point) - Main stem downstream from SE3 
Route 1 & 9 crossing 
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OXY PROCESS CHEMICAL 
LATITUDE 40:45:13 LONGITUDE 74:30: O 1980 POPULATION 

SECTOR KM 0.00-.4Q0 .400-.810 .810-1.60 1.60-3.20 3.20-4. 80 4.80-6. 40 TOTALS 
SI O 1443 O 2827 6741 30480 41491 
RING O 1443 O 2827 6741 30480 41491 TOTALS 
> I 

OXY PROCESS CHEMICAL 
LATITUDE 40:45:13 LONGITUDE 74:30: O I960 HOUSING 

SECTOR KM O. 00-.400 .400-. 810 .810-1.60 1.60-3.20 3. 20-4. SO 4. 80-6. 40 TOTALS 
SI O 477 O 988 2386 10406 14257 
RING O 477 O 988 2386 10406 14257 TOTALS 
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